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PREFACE

Those responsible for the health services of a country are concerned
above all with the quantity and quality of the young physicians who gra-
duate from the medical schools. One of the most effective methods of
measuring quality is the evaluation of the students’ acadermic performance
by means of examination techniques. The older examination systems
sujfered from the disadvantages that they were not sufficiently objective
and often conditioned the student to mnemorize only those facts that he
believed would best satisfy the examiner. There has therefore been a
search for new techniques of evaluation based on scientific principles.

During the last twenty years, impressive advances have been made in
the behavioural sciences, educational psychology and statistics.  Research
carried out by educationalists both inside and outside medical schools
has made it possible to define a number of fundamental requirements
without which evalation and grading systems cannot be considered valid,
reliable and discriminating. As a result, medical educational concepts in
general and techniques of evaluating student performance in particular
are undergoing considerable changes.

Understandably, innovations in examination techniques have not
always met with ready acceptance. There is, however, growing realization
that these new techniques are devices to motivate and stimulate learning,
to grade students more reliably, to provide a better insight into the didactic
abilities of the teaching staff, and to shorten the time-consuming procedures
of correcting essays and attending oral examinations.  Finally, the newer
evaluation methods permit reliable comparisons to be made of the academic
attainments of students, not only within the class and the faculty but also
in different medical schools and, as evidenced by studies already initiated
in three continents, at the internationul level.

In order to obtain a comprehensive picture of the presen? situation,
WHO decided in 1966 to undertake a review of both the old and the new
procedures for the evaluation of student performance, with special attention
to advances in examination techniques. Professor J. Charvat (Czecho-
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8 CHARVAT, MCGUIRE & PARSONS

slovakia), Miss C. McGuire (USA ) and Dr V. Parsons ( United Kingdom)
co-operated in this study and their report is presented in the following
pages. It is hoped that it will help teachers in medical schools to become
familiar with these recent developments and to appreciate the valie,
limitations, and potentialities of the different examination techniques.



CHAPTER 1

INTRODUCTION

Examinations in medical schools may be viewed from different aspects.
From the community point of view they represent a means by which
-society secks to ensure a sufficiently high standard among those who
will be permitted to act as physicians.

From the student’s point of view they are barriers to becoming a
dector which have to be overcome at all costs.

From the teacher’s point of view, the function of examinations is
sometimes confused. In some schools, they are used as a check on the
student’s work, or they may be used as a device to reduce the number
of students in overcrowded classes. Others would rather regard the
examination as a device to give information about the student’s learning,
The examiner’s role, then, can be looked at as changed from that of
a judge to one of a counsellor, using the information gained from the
examination as a basis for specific advice to the student.

The results of examinations thus also provide “feedback” information
to the faculty. This is useful in assessing the efficiency of the teaching
staff’s efforts and methods, and in helping the student to assimilate the
information that has been presented to him in a variety of ways.

Although most medical schools in the world feel the need to revise
their curricula, not many of them have initiated systematic and scientific
research into the nature and evaluation of their teaching and examination
methods. A better understanding of the complex relations between the
teacher and the student and between the teaching-learning process and
examinations is still needed.

In all countries, the leading medical schools bear the mark of local
culture, tradition, and needs. Considerable diversity both in teaching
and examinations is, therefore, to be expected between one country
and another. On the other hand, the increasing international mobility
of populations and physicians makes it desirable to find out if some
standard tests can be applied to students all over the world for purposes
of comparing the results of various types of medical education.

—9- 10
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10 CHARVAT, MCGUIRE & PARSONS

The authors have tried to identify some of the principles that could
eventually be accepted if properly championed.

The present report deals with the type of general medicine that has
evolved in Europe and North America. No effort has been made to
include such specialized medical schools as, for example, the paediatric
faculties and the faculties of public hygiene existing in some socialist
countries, or to consider the ancient traditional medicine practised in
some regions of Asia and elsewhere.

l
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CHAPTER 2

A REVIEW OF PRESENT EXAMINATION PRACTICE
IN DIFFERENT AREAS

SELECTION OF STUDENTS

In all countries, minimum standards of age and length of secondary
education must be met before a student can be considered for entry

into a medical school. In some countries, the requirements also include -

specific standards of education in the humanities and science. The
required standards are usually set by the examination boards of the
schools, and sometimes by colleges or universities. The school leaving
certificate (general certificate of education, maturity certificate, Abitur,
matriculation certificate, baccalauréat, or attestat zrjelosti) has some
reference to the standards imposed by universities for entrance.

In some countries, this certificate is sufficient to gain admission to
a premedical year in which further selection takes place on the basis
of written and/or oral tests. Many countries have replaced this costly
selection procedure by devising admission tests for the selection of the
most suitable students from the large number of applicants. Such
admission procedures are sometimes based only on the grades obtained
in the matriculation examination, supplemented by an interview and/or
headmaster’s report. However, many medical schools now insist on
written tests in basic science subjects followed by an oral examination
before the final interview. In the USA, most medical colleges require
applicants to take the Medical College Admissions Test (MCAT), but
this does not necessarily imply that they all have the same minimum
standard of acceptance. Whatever the nature of the admission tests,
performance in these is generally considered together with evidence from
interviews and records of prior scholastic attainment.

It is becoming increasingly difficult for a student who has studied the
arts and humanities only and who therefore has no basic scientific
qualifications to gain entrance to a medical school. In an effort to
alleviate this problem, a basic science course is provided by the university
or the medical school in some countries so that the necessary scientific
qualifications mays be acquired after provisional acceptance.

- 11 —
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12 CIIARVAT, MCGUIRE & PARSONS

EVALUATION OF THE STUDENT’S PROGRESS THROUGH
PREMEDICAL AND PRECLINICAL YEARS

Examinations at these stages are divided into two types:

Type A.—Course certificates, examinations “for the record”, depart-
mental examinations

These examinations are usually arranged with varying frequency
1o test a student’s progress as each area of the syllabus is covered.
They may be conducted for a group of students as, for instance, in
departments of anatomy where, as study of each area of the body is
completed, the student is “signed up™ as having achieved a satisfactory
standard. Such examinations may be given weekly, at the end of a
course, or at the end of each term or semester. In other subject areas,
oral examinations may be supplemented by written and practical exami-
nations. In a minority of schools in Europe, multiple-choice exami-
nations are administered.

The responsibility for the frequency and type of examination usually
rests with the department concerned. Although external examiners
are rarely engaged, interdepartmental and interdisciplinary examinations
are emerging as a means of reducing the multiplicity of examinations
a student may be required to take during the two or three years of his
preclinical studies.

Satisfactory results in these departmental examinations may be all
that is necessary for promotion into the clinical years in many schools
in North America; in other parts of the world they are regarded as
evidence of satisfactory attendance and performance and make the
student eligible to progress to the major examinations held at yearly
or two-yearly intervals.

Type B.—Major intermediate examinations (for e.'vample, the second
M.B., Physikum, gosudarstvennyje)

Major examinations are not used extensively in many areas of the
world, reliance being placed more upon the frequent tests described
above. Under these circumstances, importance is given to marks
reported by different departments in order to obtain an overall picture
of the student’s ability. If major examinations are used they can
become a bar to advancement into the clinical years, and failure at this
stage may delay the student by as much as six months or a year; repeated
failure may lead to his being excluded from the medical course.

13




NATURE AND USES OF EXAMINATIONS 13

As currently employed, the major cxaminations typically include an
essay, practical and oral components and, in some countries, multiple-
choice examinations as well. '

Excellence in these examinations may be rewarded by offering to the
medical student a position as an interne des hopitaux (France) or it may
be one of the factors entitling him to an extra year’s study in a preclinical
subject leading to a science degree (United Kingdom).

* EXAMINATIONS IN THE CLINICAL YEARS LEADING TO GRADUATION
N AND LICENSING

-

" The frequency and type of testing show great variety; in some schools,
the evaluation of achievement is based on frequent observation and

__the questioning of students in the clinics and in the wards, while written

examinations are kept to aminimum. External examiners are sometimes
utilized and may include professors from preclinical and clinical disci-
plines, or physicians in general medical practice. "’

In some medical schools in the United Kingdom and in the USA
two years may pass before a student sits for any official examination.
In most other areas, written and oral examinations are held at the end
of each year or course of instruction. The najority of these examina-
tions are arranged entirely by the faculty or department, and in some
countries (Sweden, for example) the student can take them at his own
pace and at a time agreed between the professor and himself. In other
countries, the student is examined in four to twelve subjects, and he is
required to take these examinations within a few weeks. These are
normally written and oral examinations, and tests of practical perfor-
mance at the bedside. However, in various areas a more objective,
multiple-choice type of examination (M.C.E.) is gradually being intro-
duced, and in the USA films and patient management problems! are
beginning to replece written and oral types of examination.

In some countries, a graduation degree in medicine does not auto-
matically give the physician the right to practise where he wishes, and
compulsory prelicensing or preregistration years in hospital practice are
necessary. When the physician has met this requirement, he may be
licensed unconditionally or may be required to take a national or state
licensing examination. In many areas, further years of study and the
writing of a thesis, which may have to be defended in a conference open
to the public, are required before the degree of M.D. is given. In only
a few countries are presentation of, and examination on, a thesis a
neccssary supplementary qualification before the final examination.

% See Chapter 4, Development of appropriate tests in the cognitive and psychomotor domains, and
Annex 3, p. 58.
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CHAPTER 3

METHODS OF EXAMINATION IN CURRENT USE

An examination is a complicated psychological and social interaction
between the examiner and the pupil. This interaction is influenced by
many subconscious factors on the part of the student (e.g., emotional
state) and by the temperament and character and, on occasion, the level
of professional competence of the examiner. Undesirable factors
influencing the examiner’s biases should, of course, be minimized (or
entirely eliminated) by:

(a) repeated self-analysis through available feedback mechanisms;

(b) increased objectivity through the substitution of programmed
examinations based on multiple-choice and short written answers and/or
increased standardization of some of the conventional examinations.

In the survey below we hope to show that a thorough appraisal of
examination methods in common use is required in order to obtain an
accurate estimate of the areas of professional competence that are now
being assessed.

CRITERIA FOR COMPETENCE-MEASURING TECHNIQUES

Objectivity

Any techniques for measuring medical competence must yield
objective data, i.e,, independent observations of different experts must
agree. (An examination is “objective” when, for example, different
examiners independently arrive at closely similar grades for each of
a series of essays or oral examinations; or when different experts inde-
pendently select the same alternative as the best answer to each of the
multiple-choice questions that comprise a test.)) In general, objectivity

— 14 —
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NATURE AND USES OF EXAMINATIONS 15

is a function of the clarity-and explicitness of the criteria used in making
an observation or judgement. Whenever different obscrvers attend to
different attributes of a performance or attach different weights to these
several attributes, objectivity will be impaired. '

Validity

The examination must also be valid; in other words, it must measure
what it purports to measure. For example, if a test purports to measure
the student’s ability to solve problems, it cannot be regarded as valid
if the student need only search his memory in order to perform
satisfactorily.

Reliability

Examinations are considered to be reliable if they yield stable or
consistent scores when given repeatedly to the same group under similar
conditions. Sampling errors are one source of unreliability of an exami-
nation. However, there are other factors that can make an examination
unreliable, such as differences in the conditions under which the exami-
nation is held or in the health status of the examinee. Reljability is
usually expressed in terms of a “reliability coefficient”, which indicates
what proportion of the test variance is non-error variance, i.e., due to
true individual differences as opposed to sampling errors.

Techniques have been developed for the analysis of errors in exami-
nation scores, such as the test-retest technique, which consists in admin-
istering the same examination to the same group on two separate
occasions. Another procedure, called the alternate-form technique,
consists 'in- administering two examinations closely similar in content
and in their demands on intellectual ability.

Further, there is the split-half reliability method in which the exami-
nation is divided into two sub-examinations of equal length. The
scores obtained in the two sub-examinations are then correlated and, if
necessary, corrected according to the Spearman-Brown formula.l
Another technique uses the Kuder-Richardson formulae for computing
the reliability of examinations.?

¥ Angoff, W. H, (1953) Test relinblliti and effective test length, Psychometrika, 18, 1-14,
? Hoyt, C. J. (1941) Test reliability obtained by analysis of variance. Psychometrika, 6, 153-160.

16




16 CHARVAT, MCGUIRE & PARSONS

THE PRESENT USES OF EXAMINATIONS

The following types of examination are at present in use in many
areas of the world: : .

1. Examinations to sclect students for entry into medicine

In order to avoid having too many failures and to keep to a minimum
the waste of human resources it is important for the medical faculty
to try to predict the applicant’s chances of success.

Experience suggests that selection is best based on consideration of
the following:

(a) an estimate of past academic performance based on the can-
didate’s achievement in the premedical curriculum;

(b) an estimate of the motivation of students based on references, :
interviews and other information about the candidate’s personal é
qualities;

(c) an estimate of the candidate’s ability to pursue the medical

programme, using reliable and valid tests of required aptitude and :
intelligence. i

There is no agreement as to which is the most reliable and valid
type of assessment. Even in the USA, although the Medical College
Admission Test (MCAT) is widely used it still has many critics. The
test consists of four parts designed to measure:

(a) ability to manipulate verbal symbols;

(b) ability to manipulate quantitative symbols;

(¢) achievement in science; and

(d) achievement in social and behavioural sciences.

Experience with this test over the past few years has indicated that
among students with relatively low scores the risk of failure in the
medical course is considerably increased. There is growing awareness
that tests of the MCAT type measure only a few of the important
prerequisites for success in a medical school. For this reason, it is
recommended that such a test be used in conjunction with other evidence
in the selection of medical students.

Defects and abuses

(@) The too rigid application of aptitude tests without due regard for
other important factors in student success (mainly motivation, work
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habits and study skills, quality of academic preparation and the ability
to think independently) may lead to biased selection.

(b) Given the current rate of change in medical science and the
requirements for a variety of specialists in the health field, the results
of aptitude tests must be used flexibly. This, however, may not be
sufficient. Rather, the aptitude tests themselves have to be designed
flexibly, i.e., with a stronger bias on medical care and preventive and
community medicine, or with more emphasis on basic medical sciences
in the case of schools that aim at superspecialization or research orien-
tation of their students.

(c) The age of the applicants has to be taken into consideration, as,
for instance, the level of maturity found in the 16-17 year old age group
is different from that found in the 1819 year old group.

2. Examinations to assess student progress and to guide further learning

Once the student has been admitted to the medical programme it
seems essential to provide him and his instructors from time to time with
systematic and accurate appraisals of his strengths and weaknesses in
order to guide his further education most efficiently and effectively.
Such examinations should be designed:

(@) to evaluate the student’s progress;

(b) to motivate the student by techniques that involve both encour-
agement and reproof; and

(c) to select for excellence as well as for minimum competence and
to assist in determining the student’s aptitude or eligibility for extra
degree courses, residency appointments in hospitals, or special awards.

Defects and abuses

(a) Many examinations are poorly prepared in that they test minutiae
instead of principles or sample only a narrow range of the requisite
knowledge and skills.

(b) Interim examinations “for the record” are sometimes used as a
method of interdepartmental competition for the student’s time and
attention. The experience of instructors lecturing to a nearly empty
hall because students have been distracted by imminent examination
requirements of a competing course is almost universal.

(c) Occasionally examinations may be too frequent. They then
destroy any capacity for independent learning and thus encourage the
cramming of knowledge to be recalled and soon to be forgotten.

18
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18 CHARVAT, MCGUIRE & PARSONS

() Interim examinations in some countries are used to screen out
unsuitable candidates when there has been little or no initial selection.

(¢) Some examinations are not designed to assess the full range of
competence (from satisfactory to superior). This is the case if they
contain only very difficult or only very simple questions.

A test is regarded as discriminating if there is a wide range of test
scores. However, it is not enough for a few individuals to be at the

i extremes. For example, in the accompanying figure, discriminations

throughout the range would be better on the test with distribution A
than on that with distribution B.2

TWO TYPES OF TEST SCORE DISTRIBUTION

DISTRIBUTION A

" Mean = 60 ,

:E, SO =15

o

2

"

K

&

2

5

(5]

&
] 1 1
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DISTRIBUTION B

" Mean = 60
] SO =8
]
=1
b
b L]
&
2
c
]
é
o,
. | 1
30 60 90

Scores wso 80806

1 In test analysis the test-maker is also concerned with how useful each item is in separating the good
students from thc poor ones. An item is regarded as discriminating if it is answered correctly by more
of the good students (i.e., thosc with high scores on the test) than by poor students G.c., those withlow
scores on the test).

19
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3. Examinations designed to permit certification of satisfactory standards
of the student’s knowledge*

It seems obvious that it is necessary to design an appropriate variety
of examinations (based on both theoretical and practical exercises) to
determine whether or not the student meets appropriate standards of
competence and, if so, in which subject he has distinguished himself.

Indeed, a detailed programme of student assessment must be one of
the objectives of the faculty of the medical school, which has to decide on:

(a) the amount of knowledge the examinee must have;
(b) what types of problem he has to solve;
(c) what technical skills he should have déveloped; :

(d) what professional attitudes and habits he should have acquired
in general and toward the patient in particular;

(e) to whatextent he should have demonstrated a capacity for original
work; and .

(f) to what extent he should have developed an ability to initiate
small research projects.

In the light of the above criteria, to be applied when certifying
the student’s knowledge after his final year of study, it seems appro-
priate to look into the errors or omissions made when designing such
examinations. '

Defects and abuses

(a) It appears from a review of present practice that too much
reliance is placed on the evaluation of a very limited aspect of the
student’s knowledge, primarily the ability to recall isolated fragments
of information.

(b) The standards used in assessing a given aspect of the student’s
knowledge are often determined by a single individual or department
in relation to specialist requirements and may be totally inappropriate
for the general physician.

(¢) As there are usually no accepted standards for any particular
student group or examination period, the specific standards that a
student is required to meet may be determined fortuitously by the time
at which he takes the examination and by the examiner to whom he is
assigned.

! For example, the examination leading to the award of a university degree, or the final year exami-
nation in medicine (State examination).

20




20 CHARVAT, MCGUIRE & PARSONS

(d) In some countries examinations, combined with other evalu-
ations of the student, are used to make distinctions between students
that go far beyond the limits of confidence of the measurements made.

CURRICULAR ALLOCATIONS

Evidence derived from a study of the performance of students, with
respect to all essential criteria of the student’s knowledge can provide
a valuable basis for readjusting the curriculum, e.g., the teaching time
allocated to different departments. If there is evidence that certain
goals are not being reached, e.g., in public health problems, an effort can
be made to remedy this deficiency by allotting more curricular time to
this area and, for example, by changing the instructional methods or
by initiating an interdisciplinary programme to include the study of
these problems.

A detailed description of student performance with respect to all
major aspects of competence would provide an institution with evidence
regarding the effectiveness of its current programme and with sound data
that could be used to assess the relative merits of alternative programmes
or instructional methodologies. Such scientific evidence is essential as
a guide to rational decision-making. However, such evidence is rarely
gathered; when attempts are made to assemble it, they are not carried out
systematically and are not associated with a well-planned overall evalu-
ation programme. For the most part, evidence used in assessing the
distribution of curricular time and proposed curricular changes is
derived from general impressions rather than from a detailed analysis
of student performance. Generally, assessments are based on a rather
narrow definition of the student’s knowledge rather than on the set of
abilities required for the contemporary physician to perform successfully
his varied professional tasks.

RECOMMENDATIONS

We recommend, first, that systematic consideration be given to
a re-definition of all the essential criteria, on how and to what extent ;
to measure the student’s knowledge. As mentioned before, these "
should measure skill in solving problems, ability to communicate with ,
patients, colleagues and other members of the health team, and other ;
professional requirements.

Second, we recommend that the standards that the student is expected
to meet be developed by the faculty acting in concert and not by any

<1
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uncoordinated decisions of medical specialists acting independently.
The views of the students could, at that stage, be of considerable help
to the faculty.

Third, we recommend that attention be given to developing exami-
nations that measure the full range of the student’s knowledge and that
the student’s performance be assessed according to the standards set
by those who were responsible for the design of the examination.

ADVANTAGES AND DISADVANTAGES OF DIFFERENT TYPES OF EXAMINATION

Present methods of examination can be divided into six main
categories:
(a) oral examinations
(b) practical examinations
(c) essay examinations
(d) objective examinations:
() multiple-choice, constructive or selective-type questions
(ii) completion-type questions
(¢) observational reports on student’s performance
(f) theses and research projects.

The major advantages and disadvantages of each of these methods
are set out below:
(@) Oral examinations

Purpose: To permit the student, through his answers to questions put
to him orally, to demonstrate his knowledge and understanding in his
subject of study, as well as his thinking and problem-solving ability.

Disadvantages

Inadequate standardization.
Insufficicnt objectivity and repro-

Advantages

Direct personal contact with can-
didates.

ducibility of results. 2, Opportunity to take into account
Possible abuse of personal contact mitigating circumstances.

with examiner and probably 3. Flcxibility in moving from strong
cueing. to weak areas.

Undue influence of irrelcvant fac- 4. Opportunity to ask the candidate
tors. how he arrived at an answer.
Few trained examiners available. 5. Opportunity for simultancous as-

Exccessive cost in professional time
in rclation to the limited valyc of
the information obtained.

sessment by two examiners.

i b b £ e e b
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(b) Practical examinations

Purpose: To reveal what the examinee

he says he can do.

Disadvaniages

Insufficiently standardized condi-

can do as distinct from what

Advantages

1. Opportunity to test skills involving
tions, whether in laboratory expe- all the senses with observation of
riments using animals or in bedside performance by examiner.
examinations with patients of va- Opportunity to confront the can-
rying degrees of co-operativeness. didate with new problems, both

2. Insufficient objectivity and intru- in the laboratory and at the bed-
sion of irrelevant factors. side, to test his investigative

3. Limited feasibility for large groups. ability as distinguished from his

4. Difficulties in arranging for cxa- ability to carry out “cookbook”

miners to observe candidates de-

. monstrating the skills to be tested.

(¢©) Essay examinations

exercises.

Opportunity to observe and test
attitudes and responsiveness to
the total situation.

Opportunity to test the ability of
the student to communicate with
the patient, to discriminate bet-
ween important and trivial issucs,
to arrange and display the data.

Purpose: To permit the examinee to give in writing and in his own words
a relatively free and extended response to a problematic situation and
thus to reveal information regarding the student’s mental processes.t

Disadvantages

Advantages

1. Severc limitaticn of the area of Opportunity to test not only a
the student’s achievement that can candidate’s store of information
be sampled. but also his ability to organize

2. Difficulties in obtaining objective ideas and express them cffectively
judgements of performance. in his own language.

3. Negligible feedback to the student.

4. Excessive time required for scoring.

(d) Objective examinations

Purpose: To permit different examiners independently to arrive at the
same or very similar grades for each examination question. These
examinations are of two types: (i) The multiple-choice question, con-
sisting of an item stem, either in the form of a direct question or an

1 Harrls, C. W.,, ed. (1960) Encyclopacdia of educalional research, 3rd ed., New York, Macmillan.
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incomplete sentence, and a number of fesponses, one of which is the best
answer; the other answers are referred to as distractors. (ii) The
completion type question, where one or several key words in a given
sentence have to be filled in.

Disadvantages : Advantages
1. Construction is time-consuming if 1. Significant increasc in the range
arbitrary and ambiguous questions and varicty of facts that can be
are to be avoided. sampled in a given time.
2. Necessity of making allowance 2. Opportunity to test the candidate
for positive scores that may be at the desired level by varying
achieved by guessing. the difficulty of the questions and,
3. Much prejudice among teachers in the case of multiple-choice :
against this type of examination. questions, including as possible
4, Cues are provided that are unavai- answers misconceptions common ;
lable in practice. at his level of training.

3. Opportunity to obtain detailed
fecdback for both student and
faculty. :
Very economical for large groups. B
The standards of scoring can be
kept constant for many years.

e

(€) Observational reports on student’s performance

Purpose: This type of test serves the dual purpose of identif);ing those
with exceptional abilities and/or revealing those with persistent intractable
deficiencies with respect to professional conduct and attitudes.

Disadvantages . Advantage
1. The examiner acts as both observer Opportunity to obtain fuller and :
. and judge. usually more valid information }
2. Extended contact with student about a candidate; by pooling the
required for a valid estimate of his reports of many examiners the
r performance. results can be made more reliable. )
i

;
)
‘3
3

(f) Theses and research projects

Purpose: This type of assignment is designed primarily to provide
| information on the student’s ability to collcct information and to put it
i in order; he is normally expected to work independently and at his own
]
>

convenience. However, we believe that it is not appropriate for all
students and should be treated as an optional type of examination.
Therefore, we feel that a list of advantages and disadvantages can be
omitted.

Do
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GRADING SYSTEMS

In the more objective type of test, grading is no longer a problem
provided that agreement can be reached on what constitutes the correct
answer and on the formula to be applied in weighting correct and incor-
rect answers and in making adjustments for guessing. However, in the
essay-type examination, safeguards must be introduced in order to make
the results meaningful for the student and the department involved.
This can be achieved by:

(a) having examiners determine in advance the essential features
that must be included in a satisfactory answer and the importance to be
attached to the style, organization, logic and synthesis of the material
included in the answer;

(b) arranging for independent grading and exchange of papers
between a minimum number of examiners. We disapprove of allowing
one examiner alone to determine the grade on the paper as a whole or
on any section of a final examination. -

A variety of marking or grading systems are in use thréughout the
world, but, whatever the system of number or letter scores employed,
it is ultimately necessary to decide whether the candidate has failed an
examination or not. It is also necessary to decide whether or not and,
if so, how, he can compensate for a deficiency. For such decisions,
“rules-of-the-game” must be established to deal with the isolated
“crucial” answer that fails the student and with the evasions of candi-
dates who misconstrue questions. The major deficiency in a grading
system with only the pass-fail difference is that it yields insufficient
information about the candidate’s specific strengths and weaknesses.
Thus, it provides little feedback to interested departments, schools or
counsellors as to why a particular candidate or programme failed to
reach a predetermined goal. Consequently, there is little or no infor-
mation about what should be done in the future, either in guiding
that candidate’s education or in improving the programme for a majority
of the students.
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CHAPTER 4

NEW DEVELOPMENTS IN EXAMINATION THEORY

AND PRACTICE -

While learning is the objective of teaching, and while the
teacher is a major instrument for its facilitation, evaluation
provides the final evidence of whether learning has been accom-
plished and someinsight into whether the teacher was effective.
Although the advances in the field of evaluation during the
last 25 years have been both substantial and significant, the
tools of evaluation that are most widely used in most parts of
the world were already old a century ago. Medical teachers
can no longer fulfil their educational responsibilities adequately
without more knowledge than most now have of the criteria
by which they can select, from the increasingly varied array
of evaluation tools, those that will provide the most valid
and reliable data on the kind of behaviour they are attempting
to assess.’

The new developments in testing designed to provide more valid

and reliable data are described below with regard to:

mmoow»>

. Methods of determining what a test measures

Critical requirements for determining what should be measured
Techniques for measuring the full range of medical competence
. Methods of reporting and analysing examination data

The problem of setting standards of competence

The training of medical teachers

A. THE “PROCESS APPROACH” TO DETERMINING WHAT A TEST MEASURES

In the “process approach” to analysis of what an examination mea-

sures the examination (oral or written) is described in terms of the

' WHO Expert Committee on Professional and Technical Education of Medizl and Auxiliary

Personnel (1966) Fifteenth report: The tralning and preparation of teachers for medical schools with speclal
regard to the needs of developing countries (Wid Hith Org. techn. Rep. Ser,, No. 337).

* For a description of some of the commonest weaknesses of current examinations, together with

some suggestion for remedying them, see Annex 3, p. 55.
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intellectual (or other) .abilities that arc required to respond to each of
the questions or problems posed. A system of classification repre-
senting intellectual (or other) processes ranging from “simple recall of
isolated information™ to “complex problem solving” (see “Critical
requirements approach” below) is used to categorize each question.
Experts in the subject matter consider each question separately and

" attempt to determine by introspection what intellectual process an
individual (at the level of education and experience for which the test
is designed) would need to use in order to answer the question. The
examinee may simply have to search his memory. If he can “figure out”
the answer, how does he go about it? More than simple recall may be
required, and the examinee may have to show that he recognizes the
meaning of a fact or concept. He may be required to formulate (or i
select) a relevant generalization to explain a particular phenomenon.
He may be required to interpret data, to apply general principles, to ;
evaluate a total situation, or to make a decision about a complex
problem.

The various studies done to date in which this approach has been
used! reveal that the overwhelming proportion of questions (75-95%;)
in the examinations currently in use in the USA and Canada measure
only the recall of information. The form of the examination did not
influence this finding, as “recall of information™ was equally charac-
teristic of the oral, essay and objective-type examinations studied.

A second approach to the analysis of examinations has been an
attempt at empirical verification of the “process approach”, cither
through interviews with students to determine the intellectual process ,
they do in fact smploy in answering specific questions,? or by means of ;
correlational and other statistical studies of the attributes of exami-
nations purporting to measure different types of intellectual compe-~
tence. In one such series of studies, conducted by the Office of Research
in Medical Education at the Center for Study of Medical Education,
University of Illinois College of Medicine (unpublished reports, 1963
through 1966), it was found that correlations between scores on sets of
questions carefully designed to measure interpretation of data or clinical
problem-solving and scores on tests of recall rarely exceed 0.40 and more
commonly vary between 0.20 and 0.33. :

Finally, without regard to the “process approach” per se, various J
statistical techniques, including factor analysis, have been used to
analyse the number and types of intellectual (or other) factors sampled

et et o s 2 gt e b 4 gt i o

t McGuire, C.(1963) J. med. Educ., 38, S56. Sec also Anncx 4: Canada, p. 61. &
* Bloom, B. S. & Broder, L. J. (1950) Problem-solving processes of college studenls; an exploralory i
investigation, Chicago, University of Chicago Press,
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in the multiple measures employed in student assessment. In one of the
most definitive of such studies Schumacher?, analysing the results from
306 medical students in five medical schools in the USA, concludes:

The majority of measures used to assess medical student accomplishment
measure a single, general dimension which might be labelled “Gencral Medical
Knowledge” (Factor 1). This appears to be a complex dimension that is reflected
in faculty judgments, extra-mural examinations and judgments made by fellow
students. In addition to ““General Medical Knowledge”, a set of personal charac-
teristics that might be called “Skill in Patient Relationships™ (Factor 2) can be
measured by certain peer ratings and, fo some extent, by fourth year grades in
medical school.

B. CRITICAL REQUIREMENTS APPROACH TO DETERMINING
WHAT SHOULD BE MEASURED

Clearly, knowledge of a vast quantity of information is a prerequisite
for satisfactory performance as a physician but, in itself, is not sufficient
to assure competence. Careful studies have repeatedly demonstrated
very low correlations (often not significantly different from zero) between
scores on tests that measure the ability to recall information and tests
that measure other intellectual abilities or professional skills. The
development of a rational programme of student evaluation and the
selection of appropriate examination techniques to implement that
programme therefore require that a series of decisions be made to indicate
precisely the total range of qualities that should be assessed. Application
of this principle to medical education implies that it is necessary, as a
first step, to define the professional responsibilities of the physician in
the light of the health needs and the organization of health services in
his geographic area. Consideration (including systematic empirical
analyses) of the qualities that make for outstanding performance (rather
than those that make for unsatisfactory performance) in discharging
medical responsibilities will show that the requirements for medical
competence fall into three main categories:

(1) those in the cognitive domain (e.g., knowledge, understanding,
problem-solving ability)
(2) those in the psychomotor domain (e.g., technical skills)

(3) those in the affective domain (professional attitudes, habits,
values).

1 Schumacher, C. F. (1964) J. med. Educ., 39, 192,
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It is clear that in each of these domains there are certain critical
requirements that affect physician performance. It follows that in any
fully effective programme of student evaluation each of these critical
requirements should be specified, and a method developed for measuring
the extent to which the student has to meet them. Chart 1 below illus-
trates such a table of specifications.

CHART |

AN ILLUSTRATIVE LIST OF CRITICAL PERFORMANCE REQUIREMENTS
FOR PHYSICIANS 1 :

I. Cognitive domain

I. Knowledge of fundamental vocabulary, facts, concepts, principles,
laws, methods and procedures

. Understanding of these facts, concepts, etc.
. Ablility to understand and interpret data

. Ability to solve relevant problems

. Judgement in evaluating a total situation

. Ability to create a new synthesis

[ JNN T Q- FY I S |

Il. Psychomotor domain (technical skills, etc.)

1. Skill In questioning the patient in order to take a case history
2. Skill in performing physical examinations

3. Skill in using various laboratory and clinical instruments

4. Skill in making accurate observations

. Affective domain (attitudes, habits, values)

I. Acceptance of responsibility for patient welfare

2. Concern and consideration for patient and patient’s family ,
3. Recognition of medical capabilities and limitations i
4

. Ability to establish effective relationships with colleagues and other f
members of the health team ’l

. Regular observation of appropriate safeguards
An inquiring mind

7. Willingness to use medical capabllities to contribute to community
as well as individual patient welfare.

o«

! For additional definition of these requirements see Arnex 2, p. 51. !
9 |
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C. NEW TECHNIQUES FOR DETERMINING THE FULL RANGE
OF PROFESSIONAL COMPETENCE

1. Development of specifications for an examinationt

As with the analysis of examinations, the “process approach” has
been found helpful in the construction of more reliable and valid exami-
nations of all types: multiple-choice, essay, oral and practical. The
first stepin applying the process approach to the construction of medical
examinations is to determine in precise detail the specific type or types
of intellectual (or other) competence the test is designed to measure.
In determining what is to be measured, it is necessary to decide upon
(@) the body of information and (b) the abilities and skills to be tested,
i.e., (a) the range of facts, concepts, principles, and techniques the candi-
date should “know”, and (b) what he should be able to do with this
content (repeat it, interpret it, apply it to new problems, or seek exten-
sions of it in the developing literature).

Once the content and the intellectual (or other) skills have been
determined, it is helpful to define the particular behaviour that distin-
guishes the individual who has acquired them from one who has not.
Specifically, what does the candidate who “applies” a principle to a new
problem do that distinguishes him from one who cannot ? For example,
the candidate who is effective in interpreting data is able: (@) to read
data presented in a variety of forms; (b) to translate data from one form
to another; (¢) to interpolate and extrapolate within the limits of the
data ; (d) to perceive significant relations among data; and (e) to determine
the implications of the data. He is able to avoid: (@) crude errors of
reading or interpretation; (b) going beyond the limits of the data; and
(c) overcaution in interpreting the data.

2. Development of appropriate tests in the cognitive and psychomotor
domains

(@) New designs in conventional test formats

The process approach to the evaluation of competence permits the
widest possible latitude in devising “test situations”. These may
appropriately range from multiple-choice tests and questionnaires to
objectively rated diagnostic or therapeutic interviews with an assigned

! For further discussion of this question, sce Annex3.
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patient. Example 1* below illustrates a type of question that superfi-
cially and formally departs only slightly from conventional techniques.
It requires the student to make a judgement of the type he will have to
make as a physician, about clinical data presented in a realistic form:
Certain findings are made. What lesion could account for them and what
are their practical consequences? The student records his decisions in
a fashion that permits both objective and reliable assessment of their
accuracy. It is obvious that this method of formulating the question
and recording the student’s answer makes it very easy to identify the
specific strengths and weaknesses of individuals and groups and to docu-
ment improvement that has occurred over a time or as a consequence of
curricular change.

EXAMPLE 1

INSTRUCTIONS: In the appropriate space below name the most likely site
of each of the visual field defects shown in the figure opposite. Also
estimate (in terms of 0, 4 or ---) the handicapping effects of these
visual field defects in each of two activities : (4) moving about as a pedes-
trian in heavy city traffic, and (&) reading.

Fleld Handicapping effect
defec Most likely site
No.
(a) (b)
i
2
3

Finally, in considering Example 1 it is important to observe that
there are three possible alternatives: (@) to make the test objective by
providing a series of possible alternative answers to each question from
which the student is required to select the best one; (&) to allow the stu-
dent to write in the answer, which he must formulate for himself, as in

1 Withthe exception of Example 2, all illustrations are taken from the Comprehensive Examinations
prepared by the Committee on Student Appraisal of the University of Illinois College of Medicine.
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the example; or (c) to present the same questions orally to the student,
who is provided with the diagrams. From the point of view of what
the test measures, one technique has no special advantage over the other.
Taiget diameter (:nm}

LEFT EYE RIGHT EYE Test distance (mm)

“ R '5'" A
)
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However, the completely objective test is by far the most economical

of faculty time. The usual criticism to it is that it gives the student too

much assistance by allowing him to select, rather than requiring him to
formulate, his own answer. Studies indicate that this produces no
significant difference in results when the completely objective form
contains a sufficient number of carefully stated “wrong” alternatives :
(at least three and preferably more) that represent common misconcep- ;
tions among students. Indeed the completely objective test has one
distinct advantage: it permits the examiner to set the exact task and its
intended level of difficulty with far greater precision than does any other
type of test since, by careful formulation of the alternative answers, the
examiner can control the exact degree of learning and discrimination
he wishes the student to demonstrate. For instance, Example 2 shows
two different ways of asking about a student’s knowledge of the magni-
tude of the population of the USA. Example 2A requires far less
precise knowledge than Example 2B and the examiner, by his choice of
alternatives, effectively controls the level of discrimination that a correct
answer to the question requires.

EXAMPLE 2

A.Which of the following is the best approximation of the current popu-
lation of the United States?

(Circle the number of your choice)

1. 2000 4. 20000 000
2. 200000 5. 200000 000 ;
3. 2000 000 :

B.Which of the following is the best approximation of the current popu-
lation of the United States?

(Circle the number of your choice)

1. 174 000 000 8. 188000 000
2. 176 000 000 9. 190 000 000
3. 178 000 000 10. 192 000 000
4. 180 000 000 11. 194000 000
5. 182 000 000 12. 196 000 000
6. 184 000 000 13. 198 000 000
7. 186 000 000 {4. 200 000 0G0

Example 3 illustrates another method of questioning that requires the
student to demonstrate that he can interpret clinical data presented in
realistic form and that he can anticipate possible associated factors
(causal or other). However, in contrast to Example 1, this method
employs a new though rather costly modality, namely, the data obtained
from auscultation. The test is conducted in a room equipped with

e g e Ao e 0 et N T
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individual stethophones. High-fidelity tape recordings of heart, lung
or abdominal sounds are reproduced through these stethophones in a
manner that simulates as closely as possible the form in which the
student is accustomed to hear them through his own stethoscope. He is
required to identify what he hears and to indicate what might have been
responsible for these findings or what condition is likely to be associated
with them. Two elements in such tests are worthy of special note:
(1) the student must make his decision on the basis of data presented in
a form that closely simulates reality, #no¢ on the basis of a generalized
verbal description; and (2) since the examiner can be sure that all students
hear precisely the same sound, it is clear that this simulation of reality
provides a degree of standardization that the real situation would lack.

EXAMPLE 3

Directians: You will now hear a series of heart sounds (A) and breath
sounds )B). For each question circle the number of the one best answer.

Heart sound A is heard at the 2nd Breath sound B is heard over the

interspace to the right of the ster-
num, in a 50-year-old female.

(1) The basic cardiac rhythm is

. Normal sinus rhythm
2. Sinus tachycardia

3. Sinus brad(cardia

4. Extrasystoles

5. Auricular fibrillation
6. Bigeminy

(2) You can hear

|. A systolic murmur

2. A diastolic murmur

3. Both systolic and diastolic
murmurs

4, Neither systolic nor diastolic
murmurs

(3) Which of the following might
produce these findings?

. Hexamethonium

. Digitalis

. Nitroglycerin

. Quinidine

. Meprobamate

. None of the above could pro-
duce these findings

U DWW —

left lobus inferior dorsalis of thelung
in a 34-year-old male.

(4) The breath sounds are

|. Bronchovesicular

2. Bronchial

3. Tubular

4, Amphoric

5. Not accurately described by
any of the above

(5) Itis possible to detect

|. Cracking rales
2. Bubbling rales
3. Musical rales
4. No rales

5. Friction rub

(6) These findings are likely to be
assoclated with the condition
found in

I, Slide |
2. Slide 2
3, Slide 3
4, Slide 4
5. None of the foregoing

An increasing variety of laboratory, clinical and research data are
now being utilized as a basis for questions in newer types of examinations.

J4
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For example, the student may be given a booklet of high-quality photo-
graphic reproductions including, for example, X-ray plates, pictures of i
patients, gross and listological specimens, optic fundi, photomicrographs :
of blood smears, and cultures. He may then be asked what findings f
are demonstrated in each photograph, what related findings he would ;
expect, what might have produced the particular findings demonstrated, i
and so on. :

For a test of the student’s alertness to “findings that don’t quite fit
the clinical picture” as well as of his ability to interpret data presented in
realistic form, a technique requiring interpretation of several types of
data, as illustrated in Example 4, is employed.

EXAMPLE 4

Data about patient X: [A brief paragraph states the pulse, blood pressure, !
physical and auscultatory findings in an apparently healthy l6-year-old girl
sent for examination because of a heart murmur discovered on routine
physical check-up.}

Questions on patient X:

1. An X-ray plate of the chest is obtained. Which of the following is most
consistent with the clinical history?
[Six X-ray plates are presented, and the student must select the most con-
sistent one.]

2. Cardiac catheterization is performed. Which of the following would be
the expected result?
[Six sets of specific results are described, and the student must choose the
best one.]

3. After studies have been completed and a diagnosis has beenestablished,
therapy Is recommended. Which of the following would be the most appro-
riate management!
Six therapeutic plansare described, and the student must select the best one.]

4. The prognosis for such a patient, if properly managed, is...
[Six alternative completions for this sentence are given, and the student
must choose the one that best fits the specific case described.]

ettt ¢ oo

This technique of requiring the student to show that he can accurately
interpret certain data may be extended to many other types of informa-
tion. For example, brief colour films may be presented showing a
patient walking across a room and in different positions, as well as close-
ups of various aspects of the physical examination, after which the student
is asked a series of multiple-choice or other objective questions designed
to test his skill and accuracy of observation, his ability to anticipate
related findings, and his judgement in planning the next appropriate j
steps in the diagnostic work-up of that specific patient. Since a sub-
stantial part of a physician’s practice may be in the field of prevention,

i
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it is of special relevance to make use of colour films showing the exami-
nation of well babies and children of different ages to determine whether
the student recognizes normal limits for various age-groups or attributes
pathology to every case. Sound films of excerpts from a psychiatric
interview may be similarly used and questions asked about the patient’s
behaviour and the inferences that can be plausibly be drawn from it.
Further, a good colour film of selected portions of a complete autopsy
may be presented, together with other clinical data about the case,
followed by a series of objective questions testing the student’s skills
of observation and interpretation and his understanding of the basic
pathophysiologic processes demonstrated in the casr. Electrocardio-
graphic or electroencephalographic tracings or charts, diagrams, and
figures containing experimental or epidemiological data may be printed
in the test booklets, together with a series of questions requiring varying
levels of discriminatory ability for their interpretation. Example 5
illustrates one such use of laboratory data.

EXAMPLE 5

The graph below shows the increase in wet weight, DNA, RNA, protein
and lipid content during the postnatal growth of the mouse brain. The
three questions below are to be answered by reference to these data.

DNA

~100

(7

50

WHO 80805

Content in mouse brain

Birth 7 14 21 28 35 Days

(I)When does the phase of rapid cell multiplication ceasel

l. At birth
2, 7 days
3, 14 days
4, 2| days
5. 28 days

Jdb
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{(2) When does the process of myelinization begin?

I. At birth
2. 7 days
3. 14 days
4. 28 days
5. 35 days

{3) Which of the following ratios best expresses the growth due tothe average
increase of mass per cell?

. Wet weight/RNA

. Wet weight/protein
. Protein/wet weight
. Protein/lipid

. Protein/DNA

VA WN =

Graphs, diagrams, and charts of various types can be economically
reproduced in large or small quantities to serve as the basis for objective
examination questions that compel the student not only to demonstrate
that he has acquired the requisite basic information, but also to prove
that he can use it to interpret various types of data presented in realistic
form and can apply it to the solution of relevant problems.

(b) Simulation technique : a new type of test!

Concern about assessing the student’s judgement in solving realistic ;
problems has led to the development of a new type of examination |
requiring decision making in the solution of laboratory and clinical
problems. This new type of test, based on the principles of sequential
analysis, utilizes a simulation technique analogous to that employed
in business management games and military exercises.

In this type of test, developed jointly by the Center for the Study of
Medical Education and the Committee on Student Appraisal of the
University of Illinois College of Medicine, each simulated problem in
patient management is initiated by a brief verbal description of the
patient’s chief complaint or by a short colour film in which the patient
describes his illness (see Step I of Example 6). The examinee must
then decide how he will first approach this patient, i.e., what, if any,
action seems indicated at this point. He records this decision by
erasing the opaque overlay on a specially constructed answer sheet and
finds an instruction directing him to the section designated by his choice
(see Step 1, Example 6). Here he is confronted with a long list of
possible courses of action that will yield further information about the
patient (seec Step 1II Example 6). He may select as many or as few }

! For a fuller explanation of the simulation technique, sce Annex 3, p. 58. r
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EXAMPLE 6

(Excerpt from a simulated problem in patient management)

Test Booklet
Step !

The problem

Thirty minutes after a light Tuncheon a 50-year.old woman
exccutive develops severe abdominal pain during a board
of directors meeting. The chairman of the board calls
you and asks that you see. her as soon as possible. At
your request he agrees to arrange for her immediate
transfer to a nearby hospital. When you arrive there
thirty minutes later you find the patient lying on a trolley
in the Emergency Room, She appears to be in severe
pain and begs you for relief. Under these circum-
stances you would FIRST (choose ONLY ONE):

Step I

. Obtain further history

. Perform a physical examination
. Initiate laboratory evaluation

. Arrange for immediate surgery

. Arrange for urgent surgery after pre-operative
preparation

Initiate conservative management without

furcther evaluation

(7, I Y S I

Lad

Step Il
Section F

In light of the available information you would NOW order
(sefect AS MANY AS you considerindicated):

200, Electrocardiogram

201, Complete blood count

202. Blood urea nitrogen determination

203. CO, combining power of blood

204. Stoo! guaiac determination

205, Blood smear

206, Sedimentation rate

207. Haematocrit reading

208. Haemoglobin determination
209. Barium meal’

210. Chest X-ray

211, Barium enema

212, Microstopic analysis of urine
etc.

Answer Booklet?

INSTRUCTIONS: For each
answer erase the full block,
the number of which must
correspond to the answer of
your choice,

2. : L
3. Turn to Section F
4.
5.
6.
200. See tracing No. 102
202. 12 mgfl00 ml
203, 25 mEqfl
204, [ -
205. ‘See colour plate
No. 47
206. |- -
207, |
208. 13.5 %
209, | Sy
210, See X.ray plate
211, I__
212, Bacteria—many
Crystals—none Magni-
Epithelial cells— fication

few per field
Leukocytes—8-10 10 x 40
Red blood cells—

etc.

1With instructions exposed as though overlay has been erased (see insert).
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procedures as seem necessary at that stage, and then, by erasing the

appropriate overlays, he finds the “results” of the procedure(s) he has i
chosen. On the basis of these new data he must decide upon the next: ;
step he wishes to take.

Each problem contains many such sections, some of which are not
necessarily relevant to the optimal management of the patient. All
sections are arranged in scrambled order, and they may be sealed to f
minimize the possibility of using the options offered in them as clues to ;
the expected choice. In each new section, the examinee must indicate
his decisions about a series of specific actions, and at each stage he must
make a strategic decision about the overall management of the patient;
this decision determines the section to which he is directed next. In this i
fashion, a problem may be carried through many stages, at each of which !
the examinee must make further decisions based on the specific reactions
of the patient evoked by his own earlier decisions.

The stages in the management and the responses to the specific
procedures the examinee may select are carefully designed to simulate an
actual clinical situation. Results of diagnostic and therapeutic proce-
dures are reported in a form resembling the one that the physician
customarily encounters. In response to an order for a specific test, a
laboratory report is revealed; in response to an order for an X-ray plate,
electroencephalogram, electrocardiogram, etc., the examinee is referred to
a high-quality photographic reproduction of the X-ray plate or tracing.
If he orders a blood smear, he is referred to a colour plate of the smear.
If he wishes to obtain auscuitatory data, he can be referred to a high-
fidelity tape recording. If he orders medication, the patient’s response
is reported. No interpretation of these data is offered and none is
cxplicitly demanded of the student; he is merely given the data he requests
and is required to act on them as does the physician in the conventional
clinical setting. However, he may, by making the appropriate erasure,
request a consultation for assistance in interpreting the results of any
specialized laboratory procedure.

The complications that must be managed differ from student to J
student, depending (as they do in medicine) on the unique combination ‘
of specific procedures each has selected at earlier stages. For some, the |
erasures will reveal an instruction to by-pass entirely one or more sections |
of a problem because the approach chosen is effective in avoiding ?
potential complications with which other students would be faced. If,
however, at any stage the examinee orders something harmful or fails
to take measures essential to the recovery of the patient, he uncovers a
description of the clinical features of the complication that has developed. (
He is then directed to a special section where he has the opportunity to
take measures to rectify his previous errors,  If these remedial measures
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are inadequate, he may be informed that the problem is terminated
because the patient has suffered a relapse and has been sent to another
hospital, or has been referred to a consultant, or has died.

In general, the problems most amenable to this technique are those
involving several stages of data collection and the need for some action
after each stage, the propriety of the action depending on data obtained
earlier. In addition to the simulated clinical problems in patient
management described here, shorter simulation exercises dealing only
with one aspect of the diagnostic work-up or with the therapeutic
management of a specific patient can be constructed. It should be
noted that analogous exercises utilizing simulation techniques have now
been developed for laboratory and research problems in the basic
sciences.

(¢) Essay and oral examinations. additional designs of new types of tests

Although the foregoing discussion of new techniques in medical
examinations has been devoted primarily to a description of various
developments in the use of multiple-choice and other objective examina-
tion patterns, it should be noted that these principles apply equally to
the use of essay and oral examinations. For example, although judge-
ment and decision-making may be validly measured by objective tests
of the new type, such tests are of little value for measuring ability in
communicating with one’s colleagues or with a patient. Yet, according
to the principles of simulation technique the essay or oral examination
designed to assess such skills should set a realistic task. Thus, a hospital
chart for a specific patient. could be reproduced and each student
instructed to write a discharge letter to the patient’s family physician;
alternatively, he might be asked to write a referral letter on a patient.
Similarly, the oral examination might be used to assess a candidate’s
ability in taking the patient’s history, his skill in examining the patient,
or his judgement in determining and defending a plan of management
for a specific patient.

Once a decision has been made about the areas in which competence
is to be assessed by the oral examination, it is necessary to design stan-
dardized problems or situations in which the candidate will be obliged to
demonstrate the level of relevant competence he has achieved. To
pursue the previous examples, if the examination is to be used to assess
ability in history-taking, then it is possible to standardize such an oral
examination by designing (well in advance of the examination) a series
of descriptions of the age, educational level, and presenting complaints
of a series of patients. At the time of the examination, one or more of
these brief descriptions would be given to the candidate and it would be

a1




40 CHARVAT, MCGUIRE & PARSONS

his task to interview the examiner or another person, who, playing the
role of the patient, would be thoroughly familiar with the “patient’s”
history. The examiner would thea grade the behaviour of the student
by observing him.

Similarly, if the oral examination is to be used to test the candidate’s
skill and knowledge in arriving at a diagnosis and in determining and
defending a pian of management, standardized case material may be
prepared (again well in advance of the examination).! This material
would be presented to the candidate at the time of the examination.
It would be his task to discuss with the examiner his diagnostic impres-
sions, his reasons for them, and the next steps he would recommend for
the care of a specific patient, and to defend his therapeutic decisions.
Alternatively, the student could be given an X-ray plate and asked
to reconstruct the history that led to the findings and to outline and
justify his recommendations for management. Thus, his skill in
reading radiographs, his ability to observe and to make a synthesis
of available data, as well as his therapeutic judgement, could be assessed
simultaneously. ’

Once a decision has been made on what the essay or oral examination
is to measure and standardized test situations have been developed
to accomplish this purpose, it is imperative to decide what criteria and
standards shall be used in assessing the candidate’s performance and
to make certain that these are uniformly applied. To this end, it

would be desirable to isolate and specify in concrete behavioural terms

the various factors that distinguish competence from incompetence.
Finally, these illustrations suggest that appropriate use of the oral
examination requires a substantial revision of the examiner’s role and
responsibilities. Instead of merely acting as a “quiz-master”, he must
assume responsibility at all stages of the examining process. In advance
of the examination he must make certain policy decisions regarding
what is to be assessed and he must design examination problems that
are compatible with those policy decisions. At the time of the exami-
nation he may be required to play varinus roles, from simulating a
patient to merely observing a candidate. However, it must be mentioned
that the examination technique in which the examiner or another person
plays the role of the patient is subject to some criticism. An examiner
who plays the role of the patient may well represent almost as much a
variable as an actual patient, and the design of such techniques may not
be significantly less difficult than finding representative patients. It is
therefore proposed that such techniques should be used mainly as a

! This, however, describes an ideal situation and the average teaching hospital often cannot keep
patients available over a sufficiently long period. Even to secure outspatients for such examinations
may at times be a difficult and unreliable procedure.
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preliminary step to be followed by the examination of the patient himself
(see below) and that the student’s competence be assessed accordingly.
It is hoped that well designed simulation techniques in preclinical subjects
will become one of the universally applied methods of examination,
although the present high costs of preparing the relevant audiovisual
material will, for many a school, limit the use of these examinations in
the near future. Nevertheless, whatever method of grading is used, some
examiners will need to learn how to define and apply uniformly a set of
predetermined standards. This shift in the role of the examiner may
require his further training in order to assist him in learning how to
discharge his new functions.!

(d) The practical examination

It is often argued that exercises in the interpretation of data, and even
the written and oral simulation tests described abeve, are not realistic
because they only simulate but do not duplicate the “real-life” situation.
In an effort to make the assessment of professional competence more
relevant and more valid, a number of specialty boards and some medical
schools employ a “practical” examination in which, for example, the
candidate is assigned a patient and is observed by the examiner while
taking the history and performing the physical examination. During
this observation the examiner rates the candidate on his skill in eliciting
clinical information and on the accuracy of his findings. The examiner
then discusses with the candidate the latter’s recommendations for the
next steps in the management of this specific patient and makes an
additional rating of the quality of clinical judgement revealed in this
discussion. This type of examination certainly appears to meet satis-
factory standards of relevance and validity since it yields an actual
sample, in a realistic context, of the types of skill the physician must
display daily.

Considering the foregoing discussion, however, the practical as
well as the more common type of oral examination has serious short-
comings with respect to the reliability of the information it yields.
Systematic analyses generally reveal a far greater range of *“‘examiner
variation” with regard to standards and mode of procedure than is
commonly recognized. This examiner variation can be reduced il a
committee decides on how to apply a given examination routine.

Further, and even under the best of circumstances, it is obvious that
both oral and practical examinations are very time-consuming, and
therefore the sample of candidate behaviour that can be obtained within

Seo “ Newer dcvelopments in the training of examiners *°, page 48,
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a given period is necessarily smaller than in a carefully constructed
written objective examination. This restriction of sample size in itself
limits the reliability of such examinations. Their reliability is further
reduced by the fact that the examination situation is usually not stan- {
dardized; it often varies significantly from candidate to candidate, '
depending not only on the factors listed in the preceding paragraph
but also on the patient assigned to the candidate and on the candidate’s
familiarity with the subject first discussed, his knowledge of the exam-
iner’s special interests, or his skill in “leading” the examiner. Candidates
are well aware of these variations and, when they know the identity
of their examiners in advance, it is common practice for them to “study
the examiner” rather than the subject. Clearly, these factors reduce the
reliability and thus the validity the practical examination would other-
wise possess.

For these reasons a “simulation technique” employing standardized
cases, standardized situations and standardized criteria for judging
candidate competence is now being applied whenever possible in place
of the older style of oral and practical bedside or laboratory examinations.
This new approach should not exclude the careful selection of patients
provided the standardization of assessment of student performance is
agreed upon.

Therefore, schools that have adopted the newer approach to testing
use the practical examination only if it clearly constitutes the most
feasible and valid measure of a relevant component of the student’s
performance. Schools that experience over the years a great variation
in the pass-fail ratio® should make every effort to increase reliability of
grading. This can be achieved by (@) selecting a limited aspect of what
the student is expected to know, (b) standardizing the test situation used
to assess it, and (c) developing an objective checklist for the examiner to
usein grading. To standardize the test situation, one might, for example,
design a practical examination in microbiology in which each student is
observed as he takes a throat culture and prepares the smear. In a
clinical discipline a practical examination might consist of observing each
student as he performs a neurologic examination on an individual who
has been carefully trained to simulate a particular neurologic disease.
In the latter case, a2 checklist such as that shown in Example 7 would
greatly improve the reliability of the observations made by the examiner.
Employing such a check-list has three distinct advantages: (1) it greatly .
increases agreement between examiners as to the quality of the student’s \
performance; (2) it provides a better feedback of information to the

e WPV L LI
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. ..} In some schools in the USA the pass-fail ratio mnﬁ be as high as 30: 1, whereas in some schools
in Europe it may be only 3: 1, but in any given school it should remain fairly steady.
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EXAMPLE 7

Instructions to examiner:

For each item listed below, check the appropriate column.

Yes No

. Did the student examine

Type of patient: ...

43

Not
relevant

the optic fundi?

. Did the student examine

the reflexes?

. Did the student examine

the chest?
etc.

. Did the student adequately

expose the area to be examined?

. Did he perform the examination

with minimal discomfort to the patient?

. Did he show concern for

the patient’s physical

condition and sensibilities?
etc.

Outstanding  Satisfactory

20.What is your overall evaluation

Comments:

Not
satisfactory

of the candidate’s performance:

Examiner: Date:

student, who can then identify and correct his deficiencies; and (3) it
enables the teaching faculty to identify specific strengths and weaknesses
that are relatively common among the students they have taught and
thus provides a better indication of desirable revisions in the teaching

programme.

3. Development of appropriate tests in the affective domain (habits,

attitudes, values)

It has been found that the written, oral and practical simulation
techniques described above yield some data about a student’s attitudes
and habits. For example, in the written examinations some students

45
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repeatedly initiate laboratory investigation or therapy without adequate
inquiry into the diagnosis, while others repeatedly fail to take decisive
action even when the need for it has been clearly established. Similarly,
gross differences in the consideration students show for a patient’s
comfort and welfare may become obvious in the practical examinations. '
However, one cannot be sure that the attitudes shown by a student in an
examination are typical of his habitual performance—the sample of
behaviour is too small and bias may be introduced by the conditions of
the examination. For this reason, the newer approach to the assessment
of professional habits, attitudes and values places heavy emphasis on
obtaining descriptive reports from many instructors who know the
student well because they have had the opportunity to observe him in
many types of setting over a long period of time. With a view to
enhancing the reliability and objectivity of these assessments of attitude,
two methods are now being introduced. One calls for objective, anec-
dotal statements by the observer (i.e., instructor), briefly describing the
setting and the specific action of a student which he regards as “out-
standing” (i.e., as evidence of either superior or unsatisfactory profes-
sional behaviour). The accumulation of such statements during the ]
student’s medical school career serves to identify the major qualities
characteristic of the student. The second approach to the assessment
of habits and attitudes is to identify critical variables in professional
behaviour, to provide descriptive statements of different types of behav-
iour in regard to each, and to ask the student’s instructors to check the
one that best characterizes the student’s usual behaviour with respect
to each variable (see Example 8).

i
}
EXAMPLE 8 {
Variable: Response to criticism (check one):
1 2, 3. 4. 5.
Accepts Accepts Accepts Does not Becomes silent,
criticism criticism criticism accept resentful, or
casily; makes | and asks stolcally. criticism overtly hostile
you feel he pertinent well; pre- when criticized. ]
appreciates questions sents various 3
your interest | about the excuses to 3
in his matter under explain his
shortcomings. | discussion. shortcomings.
It is argued that approaches of this kind have three major advantages:

(1) they yield more objective and reliable information; (2) they enable
the student to identify more precisely weaknesses in his medical know-
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ledge and help the school to pinpoint areas in which it may have been
negligent in emphasizing appropriate models of professional behaviour;
and (3) they help to avoid the confusion produced by a single overall
assessment in which, for example, students who demonstrate superior
intellectual abilities but unsatisfactory professional attitudes are given the
same “grade” as those whose intellectual performance is weak but who

attempt to compensate by demonstrating superior professional attitudes.

D. NEW APPROACHES TO THE REPORTING AND ANALYSIS
OF EXAMINATION DATA

The advances made during the last 20 years in educational psychology
exert increasing influence on the thinking of the faculty staff in medical
schools. A few medical schools now have their own departments of
medical education, but in others there is no formally constituted depart-
ment for organizing clinical studies. However, at some universities
there are educational departments or teacher training centres on the
same campus as medical schools, and this tends to encourage joint action
on problems of medical education (see page 49). Some of the ways
in which examination results may be used to help both the student and
the faculty are discussed below.

1. Reports to the student. Reports of examination results nowadays
more and more frequently provide the student with a “profile” describing,
in both absolute terms and in relative ones (i.e., by comparison with
others in his group), his strengths and weaknesses with respect to subject
matter as well as to intellectual (or other) attributes. When this policy
is followed, the student receives, in addition to an overall grade, a detailed
analysis of his performance which (1) indicates his scores on questions
classified either according to subject areas (infectious diseases, cardiac
problems, body fluid metabolism, etc.), following an organ-system
teaching approach, or by faculty departments (microbiology, internal
medicine, paediatrics, etc.), followinga non-integrated teaching approach ;
and (2) reports his scores on the same questions classified according
to the requisite performance such as recall, problem-solving, clinical
judgement, and skill in performing physical examinations.

2. Reports to the faculty. 1t is becoming increasingly common not
merely to report the number of failures but to provide individual depart-
ments and the faculty as a whole with a “group profile” of their students,
which includes a detailed analysis of the number who performed satis-
factorily with respect to each subject group and with respect to each
type of intellectual and other skill measured by the test (see above).
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With increasing frequency, the relevant department is also provided
with a detailed report on the number of students who gave each answer
to each question, so that the teaching staff can determine which facts,
concepts and approaches have been found to be well understood and
what misconceptions are still prevalent.

Armed with these two types of report, a departmental staff can then
make rational changes in its curricular programme and instructional
techniques.

3. Reports to the examiners. Finally, the practice of reporting to
examiners on the quality of the examination itself is becoming increa-
singly widespread. Such reports normally give information about the
objectivity, reliability and validity of an examination and its relation
to other measures of student competence, and they furnish a detailed
analysis of the level of difficulty and discrimination of each question,
together with an indication of questions that are technically deficient
and suggestions for improving them.

4. Use of examination data. It is apparent that this newer system of
reporting examination is of considerable importance in that (1) it can
help to raise the quality of both instruction and evaluation; (2) it can
encourage the individual student (and his instructors) to individualize
learning and so make it more effective; and (3) it enables promotion
committees and other certifying bodies to make more rational decisions
about the careers of individual students.

E. NEW APPROACHES TO THE PROBLEM OF SETTING STANDARDS
OF COMPETENCE

Once a test has been developed to assess the various abilities that go
to make up clinical competence there remains the difficult problem of
determining what degree of competence is enough to warrant certifi-
cation or licensure. Despite long-standing practices throughout the
educational system, this simply cannot be decided by the use of some
arbitrary numerical symbol such as 75%, B+, or 12/20. It must be
evident that “75%” on one test could represent outstanding performance,
while the same grade on another test covering the same content would
be clearly unsatisfactory, depending on the difficulty of the questions asked.

Basically, there are only two methods of evaluating an individual’s
performance in any achievement test, including examinations for
licensure:

(1) by judging his performance in relation to that of his group; or
(2) by judging his performance in terms of an absolute standard.
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First method: It is clear that no matter how “the group” may be
defined or what particular statistical manipulations may be employed
(for example, inspecting the distribution for “breaks” or converting
raw scores to standard scores or scaled scores), this is, in essence, “grading
on the curve”. This system is widely used in the USA for the standar-
dized tests given in elementary and even secondary schools, where the
reference group is composed of a large, representative, nation-wide
sample collected over a period of several years. Even under optimal
circumstances this method has the drawback that standards are set
in terms of what “is” rather than in terms of what “ought to be”. It
also means that an individual may “look good” either because he achieves
a great deal or because he simply has the “good fortune” to be a member
of a group most of whom achieve very little. (When relative standards
are applied in examinations for licensure, some physicians who are
certified as satisfactory in one year would not necessarily have been so
certified had they taken the examination with a different group a year
earlier or a year later.) This first method is particularly deficient if
the reference group comes from a highly selected population (such as
physicians) and is composed of those few who happen to take the
examination at the same time and place. A third serious shortcoming
is that the group itself becomes the arbiter of the standards by which
it is to be judged.

Second method: Judging the individual’s performance in terms of a
criterion of adequacy that is independent of the performance of the
particular group of which he is a member has also certain obvious
drawbacks: (1) people do not usually agree about standards; (2) even
if agreement on general standards can be reached, there remains the
difficulty of obtaining specific agreement about the level of performance
required in a particular tcst to meet the generally accepted standard;
(3) expectations may need to be revised in the light of experience with
a particular type of test; (4) finally, compromises in standards may be
required in order to bring them into accord with the reality of a parti-
cular learning situation (for example, it may be desirable but “unrealistic”
to require that all candidates for licensure should be familiar with
clinical research techniques, if that goal is assigned a lower priority
than the attainment of skill in the examination, diagnosis and therapy
of the patient and if the time available is inadequate).

This second method does, however, have the effect of giving exami-
ners the power as well as the responsibility of setting standards of
competence. Despite its inherent difficulties, it is uniquely suited to
the evaluation of individuals who come from a highly selected population
and who belong to a single community of scholars having a common
concept, however vagucly defined, of what constitutes acceptable
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technical and behavioural standards of the profession. As applied
to an examination for licensure, the method requires that the standard
be set in terms of a level of competence, not in terms of relative position
in a group. Furthermore, the determination of this level of competence
should reflect a detailed judgement about the specific character of indi-
vidual questions and problems, not merely a general estimate of what a
candidate “ought to do on tests like this”.

Finally, if a candidate is to be tested for professional competence,
then he should be judged on whether he possesses the required degree
of “competence”, whatever it may be, and not.on the means by which
he acquired it or the time it took him to achieve it. In practical terms,
this means that the completion of specific courses, or therigid requirement
of a fixed number of months or years in a particular kind of educational
programme, is not a justifiable criterion for judging professional beha-
viour.

This approach to the setting of standards has three distinct advan-
tages: (1) it avoids fluctuations in standards which would harm the
community either by permitting inadequate students to be certified or
by depriving the community of the services of ~atisfactory ones; (2) it
enables the examiners to identify changes in the performance of the
students by significant changes in the failure rate; and (3) without any
lowering of standards, it tends to avoid unwarranted rigidity in medical
education and improves the prospect of more efficient and effective
manpower training and utilization—a matter of the highest priority
in the health professions.

F. NEWER DEVELOPMENTS IN THE TRAINING OF EXAMINERS

As noted in the section “Essay and oral examinations” above, the
introduction of these newer techniques of analysing, constructing and
evaluating examinations and their results shifts the responsibilities of
the examiner and requires that he develop new knowledge and new
skills. This urgent necessity was recognized by the WHO Expert
Committee on Professional and Technical Education of Medical and
Auxiliary Personnel, who expressed it as follows:?

The teachers need help in acquiring the skill that will allow them to design new
test procedures or vary old oncs and the understanding that will allow them to
score accurately, interpret perceptively, report meaningfully and use wisely the
information derived from the measurement methods they use.

Y Wid HIth Org. techn. Rep. Ser., 1966, No. 337, p. 10.
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Opportunities to obtain this training are becoming increasingly
available. In Europe and the USA there exist departments of education
attached to many universities or established as independent institutions.
Medical schools often do not know or make use of these departments
although their experience in educational psychology could be shared
with the staff of any medical school. A department of education could,
in co-operation with a medical school, start on research projects in
medical education. Such joint action would eventually have an impact
on faculty staff attitudes towards teaching, and the following activities
could be a start in this direction: (1) short (1-2-day) meetings of faculty
or interfaculty committees who, with the assistance of expert consul-
tants, learn how to develop and to apply technical criteria to the analysis
of existing examination procedures and to the specification of abilities
to be assessed; (2) short meetings of faculty or interfaculty task forces
who, with the assistance of expert consultants, learn how to construct
new types of examinations and begin to develop a pool of more reliable
and valid test materials; (3) practice sessions designed to assist a cadre
of special examiners who have the responsibility of administesing a
specific oral or practical examination of the new type; (4) short training
courses for faculty or interfaculty task forces charged with the review
of examination results relevant to curricular and other policy deeisians,
the purpose being to assure appropriate exploitation and interpretation
of these results; (5) more extended (1-6-week) formal training programmes
in educational research design and evaluation for interested individuals;
and (6) formal fellowships in research in medical education, lasting up
to one or two years, and sometimes leading to a postgraduate degree.

However, especially with regard to the last two points, when and
where such programmes are set up is often left to chance, information
about them is limited, and their number is as yet far from adequate.
The success of these programmes often depends on the extent to which
the department of education is aware of the problems and setting of
medical education. For this reason, it is desirable to establish as a
regional centre a separate division for training and research in medical
education within a medical school. The influence of such a centre on
other medical faculties in the region will eventually become apparent.
The academic board, or governing body, should take an interest in
research in medical education so that changes proposed on the basis
of systematic evidence can be decided upon at the highest level. WHO
could render an extremely valuable service if it not only acted as a clearing
house for information about such programmes, but also gave direct
support and encouragement to their expansion.
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Annex 1

A POSSIBLE INTERNATIONAL QUALIFYING
EXAMINATION FOR MEDICAL STUDENTS

The report of a study group on internationally acceptable minimum
standards of medical education! suggested two possible approaches to
achieving equivalence at the international level in the appraisal of medical .
training: the accreditation of schools, or the introduction of some sort ™
of international qualifying examination. The latter should be designed
for use towards the end of the regular university programme in medicine,
just before the students begin formal apprenticeship as interns, house
officers, junior physicians, etc. in a hospital. We believe that a pilot
study should be carried out prior to any decisions about an international
qualifying examination.

The examination used in such a pilot study should test relevant
aspects of physiology, pathology and biochemistry, as well as a fairly
narrow range of clinical subjects possibly limited to internal medicine, i
paediatrics or gynaecology and obstetrics; it should also include a sample
of the major medical or surgical emergencies that a physician at this level {
of training could be expected to meet. We recognize that emphasis
on different areas of medicine (e.g., infectious diseases, geriatric medicine,
tropical medicine, chronic diseases) varies throughout the world.
However, these variations could be taken into account by careful design
and appropriate sampling techniques in the examination. The exami-
nation should be designed to assess various levels of understanding: the
ability to recall pertinent information, the ability to observe and interpret
data, and the ability to work through problems in patient management. ..

Finally, if this pilot study were conducted in a number of countries }
with sufficiently large samples of students at comparable levels of !
instruction, it would furnish enough information to point out some major
differences between countries and thus indicate those where further
investigation would be required before a comprehensive international
examination could be designed.

v Wid Hith Org. techn. Rep. Ser., 1962, No. 239,
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Annex 2

AN ILLUSTRATIVE LIST OF CRITICAL
PERFORMANCE REQUIREMENTS FOR PHYSICIANS

A. Cognitive domain

1. Knowledge of fundamental technical vocabulary, facts, concepts,
principles, laws, methods, and procedures as demonstrated by:

(a) accurate recall;
(b) accurate recognition.

2. Understanding of these facts, concepts, etc., as demonstrated by:
the ability to:

(a) explain them;
(b) recognize their implications;
(¢) use them for the explanation of phenomena.

3. Ability to analyse and interpret data of various types as demons-
trated by:

(a) accurate translation from one form to another;

(b) formulation of plausible hypotheses to explain data;
(c) formulation of plausible predictions;

(d) recognition of limitations of data.

4. Ability to solve relevant problems, as demonstrated by:

(a) recognition of the data required to solve the problem;

(b) utilization of appropriate sources to obtain the required data
(e.g., selecting or ordering appropriate X-ray photographs or
laboratory tests);

(c) formulation of a tentative hypothesis (or diagnosis);
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52 CHARVAT, MCGUIRE & PARSONS

(d) recognition of appropriate methods for checking the hypothesis
(or diagnosis);
(e) formulation of a plausible scheme of therapy.

5. Ability to take a history, as demonstrated by:

(a) eliciting the chief complaint;

(b) obtaining a clear description of the present illness;

(c) following up positive leads in the history;

(d) obtaining adequate information about past illnesses and family
history;

(e) obtaining adequate information about each system;

(f) using vocabulary and form of inquiry appropriate to the patient’s
comprehension and co-operation;

6. Ability to retrieve information and to keep records.
7. Abilizy to utilize community resources.

8. Judgement in evaluating a complex situation, such as research,
laboratory, clinical or community problems, when for example:

(@) dealing with complicated clinical cases by:

s it ik i o P s e P o L e 2 s e

(i) recognition of the urgency or seriousness of the situation;

(i) adjustment of the nature of the history-taking and physical examina-
tion to the requirements of the specific situation;

(iii) recognition of the need for special additional diagnostic methods,

such as repeated X-ray examinations or laboratory determinations,
and interpretation of these findings;

(b) establishing a correct diagnosis in complicated cases by:

(i) double-checking of unexpected findings;
(ii) persisting till a definitive diagnosis has been established;
(iiij) recognition of the primary disorder;
(iv) recognition of underlying or associated problems;
(v) adequate care to rule out other disorders, etc.;

- .. —

(c) making the right decisions for ordering appropriate management
in complicated cases by:

(i) determination of kind, extcnt and immediacy of nceds;
(ii) planning the patient management for a given situation;
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(iii) adaptation of treatment plans to the individual patient with due
consideration for patient’s age, gencral health, spccial needs, or a
specific condition that may require special attention to therapeutic
contraindications;

(iv) checking the effectiveness of therapy by monitoring the patient’s
progress;

(v) reassessment and modification of treatment plans in response to
changes in patient’s condition;

(vi) arrangements for follow-up and long-term care, including appropriate
use of referral services for physical, social and economic rehabili-
tation;

B. Psychomotor domain

. Skill in performing physical examinations, as demonstrated by:

(@) performance of a thorough general examination;

() accurate detection of all significant physical signs by inspection,
percussion, palpation and auscultation;

(c) performance of examination without causing the patient undue
pain or embarrassment. .

2. Skill in using various laboratory and clinical instruments, e.g.,
the microscope or ophthalmoscope.

3. Skill in performing technical procedures, such as venepunctures,
lumbar puncture, catheterization, intubation, preparing a specimen,
or handling delicate biological materials,

C. Affective domain

1. Concern for patient and patient’s family, as demonstrated by:

(@) a personal interest in, and acceptance of responsibility for, the
patient’s welfare;

(b) a discreet and tactful manner when dealing with the patient and
his family;

(c) awareness of the patient’s anxiety, which should be allayed by
reassurance and support;

(d) frank discussion with the patient and family to explain his condi-
tion, treatment, prognosis or potential complications.

)
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54 CHARVAT, MCGUIRE & PARSONS

2. Awareness of his own professional capabilities and limitations, in
particular :

(a) acts only within his own area of competence, unless forced by an {
emergency to help in another specialty; f

(b) admits areas of ignorance and error;

(c) seeks help, advice or consultation.

3. Willingness to establish effective relationship with colleagues and
other members of the health team, and to:

(a) accept suggestions and criticism;

(b) handle differences of opinion discreetly and tactfully;

(c) give support and direction to less experienced personnel;
(d) take responsibility for his own decisions.

4. Willingness to develop and to apply an inquiring mind in order to:

(a) reconsider cherished convictions;
(b) actively seek new knowledge.

5. Organization and utilization of own specialized knowledge and
skills to contribute to community as well as to individual patient welfare.

The above items A. and C. of critical performance requirements for
physicians are based on Taxonomy of Educational Objectives, Hand-
books I and II!
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! Bloom, B, S. & Krathwohl, D, (1956) Taxonony of educational obfectives. Handbook I: Cognitive
domain, New York, McKay; Krathwohl, D., Bloom, B, S, & Masia, B, (1964) Taxonomy of educational
objectives, Handbook IT: Affective domain, New York, McKay.

56 i
e e




Amex 3

EXAMINATION METHODS

IMPROVING PRESENT EXAMINATIONS

A review of the examinations at present being used in Europe and
North America reveals the following principal shortcomings : (a) triviality
of the questions asked; (b) unintended cues to the correct answer in the
formulation of questions; (c) outright errors in phrasing of questions
(or, in the case of multiple-choice examinations, in phrasing of the
correct response); (d) ambiguity or complexity of language; (e) forcing
the student to answer in terms of the provincialism or personal views
of the examiner. It follows that the safeguards to be introduced for
the improvement of examinations can be summarized under three main
headings: (1) adequacy and accuracy of the questions from the point
of view of subject matter; (2) adequacy of the questions from a technical
point of view; and (3) adequacy of the questions from the point of view
of the type of competence the test purports to assess.

Subject matter considerations

Analysis of both oral and written tests indicates that some and often
many of the questions utilized are ambiguous, unclear, controversial,
esoteric or trivial. The author of both essay and objective questions
should always submit them to the critical review of his colleagues in
order to assure (a) that the content being sampled is of general importance
and not merely a matter of special interest to the author; (b) that the
content is relevant to general practice or to specialties other than the
author’s; and (c¢) that the questions (and the answers in the case of
multiple-choice examinations) are so formulated that agreement can be
reached on what constitutes an appropriate answer. Finally, it is clear
that such a review would help to avoid the oversimplification charac-
teristic of many tests, which so often leads to the conclusion that “the
more you know about the subject the lower your score will be”.

j. = 35 —
57
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56 CHARVAT, MCGUIRE & PARSONS
Technical considerations

The technically adequate question has certain essential characteristics.

First, the instructions and the question that is being asked must be
clear and unequivocal. While this requirement seems obvious, questions
frequently fail to meet it. This failure is common to both objective
and essay questions. In the case of the former, directions are frequently
obscure, inadequate, confusing, or unnecessarily complex, and the essay
question is often so vaguely formulated as to permit students (consciously
or not) to evade the real issue. Frequently, both essay and objective
questions seem to be saying: “Guess what I (the author) am thinking
about”. The probability of an appropriate response should not depend
on knowing who wrote the question (or even which department
submitted it) so that “giving the answer that he wants” becomes
easicr.

Second, and this is particularly applicable to the objective type of
test, questions must be worded so as to avoid giving clues that assist the
uninformed student in answering correctly without really understanding
the subject. For example, if the students know that the correct answer

. is likely to be longer than the others, formulated in very technical
language, and hedged round with qualifications, they will choose it
without necessarily understanding the content. In general, it is also
wise to avoid extreme statements as students reject these as a matter of
principle. In short, the correct and incorrect answers in a multiple-
choice question should be of similar length, type, and technical intricacy.

Third, it is especially important to ensure that the correct and incor-
rect answers in multiple-choice tests have the same grammatical form,
for the student may otherwise reject the incorrect answers simply because
they do not agree grammatically with the question asked.

Fourth, it is usually preferable that both correct and incorrect
answers to multiple-choice questions refer to the same general subject.
Questions in which one answer deals with the etiology, another with the
symptoms, and another with the therapy of a particular syndrome, for
example, had best be avoided. Such questions would ordinarily be
improved if divided into three separate multiple-choice questions, the
first containing a correct statement and four or five incorrect statements
about etiology, the second referring to symptom complexes, and the
third to therapy.

Fifth, in constructing the “wrong answers” for a multiple-choice
question, it is important to utilize commen, plausible misconceptions ,
instead of relying on “trick” formulations, silly and outrageous state- |
ments, or contrived misinterpretations. The incompetent student is
most likely to demonstrate his ignorance when the wrong answers to
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a question represent intelligent formulations of the confusions and
misconceptions to which he is actually subject.

Sixth, in general, objective questions that instruct the student to
select the best one of several responses are superior to questions that
instruct him to check all the correct responses or to judge the truth or
falsity of isolated statements. It is difficult (perhaps impossible) to
write discriminating questions based on the assumption that experts
will agree that any single, simple statement is clearly correct or wholly
true.

Seventh, while extraneous material may sometimes be interesting,
it is rarely helpful and may actually be distracting in a question. For
example, the simple question “Antinuclear antibody is found in which
of the following?” is far more cffective than “Antinuclear antibody
actually includes a family of antibodies against various nuclear consti-
tuents. It is found in virtually all cases of systemic lupus erythematosus.
It is also found in which of the following ?”

Eighth, the group of questions comprising a test must constitute an
adequate, representative, and appropriate sample of the course content
and of the intellectual behaviour it is designed to promote in students.
Clearly, if the questions are too few in number or are unbalanced in
empbhasis, the test scores will be unreliable and misleading. Similarly,
if the difficulty or complexity of the questions is inappropriate, the test
will not be effective in discriminating among students. 1If they are too
easy, it will be impossible to separate the mediocre from the excellent
students; if too difficult, it will be impossible to distinguish the incom-
petent from the barely adequate and the mediocre students.

Types of competence a test purports to measure

No one kind of test (objective, essay or oral) is superior to all others
for the measurement of the higher and more complex intellectual pro-
cesses. Studies of various types of test support the view that the essay
and the oral examination, as commonly employed in medical schools,
test predominantly simyle recall and, like the objective tests in current
use, rarely require the student to engage in reasoning and problem-
solving. In short, the form of a question does not determine the nature
of the intellectual process required to answer it.

Second, there is often a tendency to confuse the difficulty of a question
with the complexity of the intellectual process measured by it. However,
a question requiring simple recall may be very “difficult” because of the
esoteric nature of the information demanded; alternatively, a question
requiring interpretation of data or application of principles may be quite
“easy” because the principles of interpretation are so familiar and the
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58 CHARVAT, MCGUIRE & PARSONS

data to be analysed are so simple. In short, the difficulty of a question
and the complexity of instructions are not necessarily related to the nature
of the intellectual process being tested.

Third, there is often a strong inclination to assume that any question
that includes data about a specific case involves problem-solving. In
fact, the “data” are often merely “window dressing” when the question
refers to a general condition and can be answered equally well without
reference to the data. In other questions, the data furnished about a
“specific case” may constitute a “cut-and-dried”, classical textbook
picture which simply requires the student to recall the usual symptoms
associated with a specific diagnosis. Questions of this type can be rea-
dily converted into problems that do require interpretation and evalua-
tion of data simply by making the case material conform more closely
to that presented by an actual patient than to a textbook description.

In sum, a test that purports to measure the student’s clinical judge-
ment and his ability to solve clinical problems must simulate reality as
closely as possible by presenting him with constellations of data that are
in some respects unique and, in that sense, new to him (see discussion
of “simulation techniques” on page 36 and below).

THE DEVELOPMENT OF SIMULATION EXERCISES IN MEDICINE

A clinical problem that purports to simulate the physician-patient
encounter must have the following characteristics: first, it must be intro-
duced by information of the type a patient gives a physician, not by a
predigested summary of the salient features of the case, and if it is to
be realistic it must be described in terms that the patient or a referring
physician would use. Second, the exercise must require a series of
sequential, interdependent decisions representing the various stages in
reaching a diagnosis and in management of the patient. Third, the
examinee must be able to obtain in realistic form information about
the results of each decision, as a basis for subsequent action, Fourth,
once these data have been obtained it must be impossible for the examinee
to retract a decision that is revealed to be ineffectual or harmful. Fifth,
the problem must be constructed so as to allow both for different medical
approaches and for variation in patient responses appropriate to these
several approaches. Accordingly, provision must be made for modi-
fications in the problem as the patient responds to the specific courses
of action chosen by each examince.

In the selection of problem for development, it is essential to avoid a
uniform, stereotyped pattern that would have the effect of rewarding
the same general type of approach throughout. For example, some
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NATURE AND USES OF EXAMINATIONS 59

problems may deal with emergency situations in which the initial dia-
gnostic enquiries should be kept to a minimum; here the inexperienced
medical student may erroneously subject the patient to stressful diagnostic
procedures or may hesitate far too long before instituting emergency
treatment. In contrast, other problems may involve conditions that
require thorough evaluation prior to any decision about therapy; here
the inexperienced student may fail to withhold treatment long enough
to collect all the data essential to intelligent management. In other
problems that are diagnostically simple, the student may be tempted
to indulge in over-elaborate investigations, continuing to order tests long
after he has obtained adequate confirmation of his diagnosis. Other
exercises may deal with the long-term course of a chronic disease.
Finally, any diagnostic or therapeutic procedure carries a2 potential risk
for some patients, and thus, in any problem, unique iatrogenic compli-
cations may become a major source of difficulty for the student.

In developing each section of a problem, it is necessary, as in other
types of test, to avoid providing clues that are artifacts of the test
technique. In simulation exercises this means that each section must
offer numerous possible interventions, apparently a random sample of
the medical arsenal of diagnostic and therapeutic methods. While each
section must give the appearance of a random listing, it must in fact
offer a carefully structured group of procedures that not only permit
the student to obtain the information he needs for successful handling
of the problem, but also provide ample opportunity at every stage to
pursue any of the commonly held, plausible but erroneous hypotheses.
Finally, it is essential that few if any data be gratuitously provided, so
that all decisions, even those that appear most routine, become the res-
ponsibility of the examinee. Whenscoring simulation exercises, a group
of experts in the relevant specialty assigns each of the several hundred
choices available in a problem to one of five categories, ranging from
“clearly contraindicated” to “clearly indicated and important” in the
care of this patient, at this time, under the conditions specified. Each
choice is then accorded a positive or negative weight of a magnitude that
reflects the judgement of the expert group. In this way, it is possible
to assign quite objectively to each student a “proficiency score”, which
represents the degree of agreement between his choices and those of the
expert group, and thus to identify numerically the various combinations
of choices that constitute skilled management and those that represent
merely adequate, or even totally inadequate, care of the patient.

Finally, various pattems of proficiency and error scores (both errors
of omission and errors of commission) that reflect different problem-
solving styles and approaches can be identified. For example, the
decisions of some examinees correspond closely to those of the expert
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60 CHARVAT, MCGUIRE & PARSONS

group (i.e., they select most of the measures that the expert group regards
as clearly indicated and avoid most of those classified as contraindicated);
these examinees may be described as both thorough and discriminating
in their approach. Others, both students and clinicians, make a combi-
nation of choices that can only be characterized as a “shotgun” approach
to patient care. These examinees and clinicians have moderate to low
proficiency scores, usually combined with many errors of commission
and few errors of omission. Other examinees make a combination of
choices that can besc be described as a constricted approach to medical
problem. They, too, have moderate to low proficiency scores with
few errors of commission and many errors of omission. These data
can be used to assist the student in improving his approach to clinical
(and Iaboratory) problems.
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Annex 4

EXAMINATION PRACTICES IN SELECTED COUNTRIES

CANADA

Selection of students

In October 1966 an agreement was reached between all Canadian
medical schools to apply the Medical College Admissions Test (MCAT)
for the selection of students. French-speaking schools are supplied
with the appropriate translation of the test.

Assessment of student performance

In general, formal examinations “for the record” are administered
only at the end of each course of study and are the responsibility of
autonomous departments. To date there have been no interdepart-
mental examinations except as informally amranged by co-operating
departments within a school. However, one school reports the appoint-
ment of a new examination committec whose duty it will be to develop,
administer and grnde all examinations in the clinical disciplines.

Heavy reliance is placed on written examinations of the essay type
in assessing Canadian medical students. In a study carried out in 1965,
analysis of the examinations of the four western raedical schools for
the previous 5 years revealed that about 8074 of all evaluations (cogni-
tive) were based on essay-type examinations. This was true of all
disciplines—basic science as well as clinical. Skills were appraised by
laboratory procedures in basic science and by bedside examinations in
the clinical years. In some areas these were supplemented by an oral
examination. Analysing these traditional medical school examinations
in the western provinces, Gilbert! found that, as a rough approximation,
95% of the questions involved information recall, 574 generalization,
and virtually none were of the problem-solving type.

External examiners play a minor role in Canadian examinations.
Their use has been infrequent and irregular, though some departments
in some schools practise an informal exchange with their counterparts

* Gilbert, J. A. L. (1966). In: Medical Meetings: The Twenty-fourth Annual Meeting of the Asso-
clation of Canadian Medical Colleges, Canad, med. Ass. J., 95, 983,
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inother schools, and some departments makc use of specialized National
Board examinations (see USA, page 74).

Licensure of physicians

The Medical Council for Canada (MCC) was set up in 1912 as an
examining board for certification. Unlike the National Boards in the
USA, it deals only with clinical subjects—medicine, surgery, psychiatry,
preventive medicine, obstetrics and gynaecology, and paediatrics.
The examination (LMCC) consists of a five-question essay-type paper
in each of the above subjects, followed by an oral examination in preven-
tive medicine and both a bedside and an oral examination in the other
clinical disciplines.

Until recently modified, the written examinations of the Medical
Council of Canada tested predominantly (85%4) the ability .to recall.
In the oral examinations, approximately 607, of the questions demand
little more than recall of information in the major disciplines; the same
is true of nearly 957, of the questions in the minor disciplines. The
other elements in the oral examinations are problem-solving (in approxi-
mately 187, of the questions) and evaluation of a total situation (in
approximately 1394).!

The examination is held twice a year for all medical schools in Canada.
The purpose of the examination, like that of Part I1I of the National
Board examination (see USA), is to evaluate the candidate’s fitness to
practise. Though the certificate is not granted until the completion
of a satisfactory internship, both the written and the oral examination
can be taken at any time following the completion of the medical course.
In practice, therefore, many schools use the LMCC written examinations
for their final M.D. examinations in medicine, surgery, etc., grade them
locally for medical school purposes, and then send them to Ottawa for
LMCC to grade for licensure purposes. In this way, the one licensure
examination is made to serve two purposes, and thus the number of
written examinations is reduced. In addition, the student must take
two practical examinations, one for the school and one for the LMCC.

CZECHOSLOVAKIA

During the past twenty years the system of instruction and exami-
nation in the medical schools of Czechoslovakia has been reformed
several times. All teaching and evaluation activities are under the critical
supervision of a “pedagogical committee” convened by the dean’s

! Gilbert, J. A. L. (see footnote on preceding page).
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office. The chairman of the committec is one of the vice-deans and
the members are selected from among the experienced teachers, irres-
pective of their rank. The committee sits at least once a month,
and decides directly on minor issues. More important problems are
brought before the monthly plenary session of the faculty.

Selection of students

Satisfactory grades in the final examination (maturitni zkouska)
of the secondary school and a good general report from the same
school are prerequisites for admission to medical schools. In ad-
dition, applicants have to take written and oral tests in biology
(10 papers), chemistry (10 papers), physics (10 papers), and socio-
economic ideology. Further, following an interview with the chairman
of the examination committee, the student’s personality, cultural inte-
rests, and sociological attitudes and background are assessed. Double
blind controls and daily random change of examiner groups are ernployed
to minimize the effects of personal bias in the scoring of these tests and
interviews. In the final stage of the selection process, all members of
the committee are informed of the results for all applicants, and each
member is entitled to award a bonus to any applicants he regards as
especially promising. However, this bonus is limited to 2% of the candi-
date’s score, and the total awarded to one candidate by all members
must not exceed 105 of the score. The planned number of freshmen
is then selected from those having scores above a certain level. This
number includes about 10% who were initially rejected because of
marginal grades but were eventually accepted after careful reappraisal.
Mathematical and statistical analysis of the results thus far obtained
and their correlation with the student’s subsequent performance lead
to the unequivocal conclusion that the written tests are superior to the
oral examinations in the selection of successful candidates.

Assessment of student performance
At present, three types of assessment are used in Czechoslovakia.

1. “Attestations” (course certificates). The junior teacher respon-
sible for his “circle” (group) certifies that in the respective semester or
year the student completed the prescribed course. Without these certi-
ficates the student cannot enrol for the following semester or year, nor
apply for any examination.

2. Examinations. Each semester ends with examinations, and provi-
sion is made to schedule individual sessions at weekly intervals.  Almost
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all assessments of the student’s knowledge are made by “orals”, supple-
mented by practical tests wherever possible. The written “essay-type”
examinations are limited to internal medicine, neurology and psychiatry
and require preparation of a detailed record on patients examined by
the student. The examinations in the various fields are usually deve-
loped by senior teachers, each of whom is responsible for his specialty.

r Modern objective-type tests designed to evaluate knowledge, skills,
understanding and problem-solving are at present under consideration
but have not yet been introduced as obligatory. The good results,
however, obtained with the multiple-choice questions in the admission
tests have induced several medical schools in the country to adopt them
in various specialties, particularly in basic sciences (e.g, in medical
physics and histology).

3. State examinations. These examinations are conducted by a ' i
committee. Its chairman is nominated by the Ministry of Education '
and its members (professors) are appointed jointly by the rector of the ;
university and the dean of the faculty. When appropriate, teachers of i
closely related disciplines are included.

In clinical disciplines, the examination is in two parts (practical and
theorctical), and includes a complete examination of one or more
patients and the interpretation of laboratory tests, X-ray pictures,
clectrocardiograms, and ancillary data. In the oral examination the
questions are written on cards, which are drawn at random by the student.

State examinations are required for internal medicine (during the
10th scmester), paediatrics (during the 10th semester), gynaecology
and obstetrics (during the 11th or 12th semester), surgery (during the
11th or 12th semester), and public hygiene and social medicine (during
the 11th and 12th semesters).

The grading system is uniform for all examinations; the grades are
recorded as excellent, very good, good, or inadequate.

FRANCE
Relative uniformity

The organization of examinations in French medical faculties is
rcgulated by laws, decrees and departmental orders of the National
Ministry of Education. It might therefore be supposed that the systems
of examination are nearly uniform in all the faculties. But this is not |
the case because the deans responsible for the general organization of j
the examination papers have the power to omit oral and practical tests !
or to modify them (essay-type or multiple-choice) to suit local conditions. ’
Two examples follow: |

l
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(@) So-called “oral-written” tests, which were in fact written, essay-
type tests, differing from the actual written test only in not preserving
the student’s anonymity, were instituted when the size of the classes in
the Paris Medical School (1000-2000 students each year) made the
practical orginization of oral tests impossible.

(6) In 1962, after a trial period of two years, some faculties began
to employ objective methods of examination such as multiple-choice
questions. However, no special regulation has ever been issued by
the National Ministry of Education about this, and officially the exami-
nation is still described as an essay examination. In fact, each depart-
ment head is free to give either the traditional written examination
(essay-type) or the objective (multiple-choice) type.

Thus, in spite of an apparent uniformity due to the control over
teaching exercised by the National Ministry of Education, the diversity
is considerable in the types of exarnination held in French medical
schools.

Types of examination in current use

Various combinations of the following are in use:

(@) written examinations (traditional essay-type and/or multiple-
choice)

(b) oral examinations

(c) practical tests

(d) examinations during internship (stage clinique)

(e) presentation of a thesis.

General conditions

Examinations are held yearly and there are two sessions (June and
September). A student cannot take the same examination more than
four times. In order to pass from the first into the second year and
from the second into the third a student must reach a pass mark based
on the average of the scores obtained in both basic science examinations
and introduction to clinical subjects (séméiologie clinique). From the
third year on, the student must reach a pass mark in each individual
test in order to be promoted to the following year.

Examinations and competitive examinations (concours)

The reform of medical education (law of December 1958) has
upheld the externat system as the basis of French hospital training,
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but the selection procedures have changed. The non-resident students
are no longer selected by means of special competitive examinations,
but according to the level they have reached in the total examination
grades of the first two years of the normal faculty curriculum. This
system, which gives the examination grades a somewhat competitive
value, calls for strict anonymity, identical questions for all the candidates,
and a single board of examiners. This board is faced with a difficult
task, for owing to the absence of a numerus clausus the number of
students is very large and consequently each member of the board must
read, evaluate and grade the same question (and there are 4-5 essay-type
questions per student) a great many times.!

This situation has led some teachers to study objective methods of
examination (e.g., multiple-choice tests) and to conclude that they had
more advantages than disadvantages. As a result, multiple-choice
examinations have been adopted in varying ways by many medical
schools. At Lille, for example, they are used exclusively for all the
yearly examinations of the first and second year (externat) as well as
in the two subjects of the premedical year (CPEM); at Nancy, they are
used by one department only (physique médicale) ; the situation in Paris
is the same as in Lille except for the examinations in séméiologie clinique;
at Montpellier, multiple-choice questions are used only in sémiologie
clinigue and for the second-year course of medical physics. Other
schools are trying one or the other approach to objective tests as a
means of evaluating students. This variation in the use of multiple-
choice examinations indicates the extent of experimentation going on
at present in all medical schools. Itis to be hoped that those who are
in favour of thc new method of objective evaluation will have an oppor-
tunity to present arguments based on the advances made in educational

psychology.

Future developments

The problem of examining large groups of medical students has
stimulated interest in a movement that is likely to lead to the eventual
establishment of departments of research in medical education in some
medical schools. The fact that medical school faculties recognize the
importance of examinations, not only as a means of evaluating students’
knowledge but also as a guide for the teacher, supports this trend.
A society of information and research in medical education was founded
in October 1965 (SIREM—La Société d’Information et de Recherche
sur UEducation médicale).

t In the provinces, medical facultics have to deal with 500 to 1000 first-year students per class,
In Paris the number is approximately 2500, with 5000 students in the premedical ycar,
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UNION OF SOVIET SOCIALIST REPUBLICS

Selection of students

Any student who possesses the attestat zrjelosti can apply for entry
into any medical school within the USSR. In addition to the secondary
school leaving certificate, the applicant must present a medical certificate
and, if applicable, documents concerning the non-academic activities
he has pursued after leaving the secondary school! Selection among
applicants is based on the results of an admission examination, which
covers Russian literature, one forcign language, physics and chemistry;
a good mark in the last two subjects is of greater value than a good
mark in the first. This examination is held in every school throughout
the country at the beginning of August. A commission, consisting
of members of the medical faculty and local authorities, selects the
requisite number of candidates according to their scores in this exami-
nation; in some cases, the quality of the secondary school leaving
certificate is also considered. A student can apply only to one school;
if he fails to gain admission to that school he can resubmit his application
the following year to the same or another medical school.

Promotion and certification of students

At present there are two ways of controlling and evaluating the
student’s performance during the medical programme:

(a) by course certificates, which evaluate the work and knowledge
shown by the students in practical courses;

(b) by examinations, which evaluate the total knowledge the students
have acquired as a result of all forms of teaching.

Course certificates. In all disciplines that involve practical instruc-
tion (laboratory exercises, patient management, field or hospital expe-
rience, etc.), course certificates are required for admission into the next
semester or year. 'The course certificate issued by the teacher responsible
for the subject is added to the student’s record (certificate book), usually
without grading, since the certificate is based on continuous follow-up
of the student during his practical work and is not, therefore, considered

t In addition, applicants who do not possess the secondary school leaving certificate but who have
graduated as feldshers or nurses alter having worked two or more years professionnally can apply to
sit for the ndmission examination. Once tiiey have passed this examination, these applicants have
priority in being aditted to the medical school as their previous experience is related to their future

profession.
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tantamount to an examination. In some schools or departments, minor
examinations (written or oral) are included in the requirements for the
course certificate and in such cases a full examination on the subject
may be required of students whose regular performance has been inade-
quate. The so-called “classified course certificates” are no longer used
since they were identical with examinations and therefore had the effect
of unnecessarily increasing the total number of tests,

Examinations. The medical school sets the required level of know-
ledge in all disciplines in a manner designed to keep conditions for all
students as nearly uniform as possible. Within this framework a list
of questions is developed to cover all the major areas of the specialty;
the number of questions varies with tire nature and scope of the specialty.
The questions are written on cards which are drawn at random by the
students. These examination cards are designed to serve as an aide-
mémoire, so that the examiner is neither obliged to rely exclusively on
his memory nor to think up new questions on' the spot. He is not
rigidly bound by this system, however, and may ask other questions
whenever he finds it necessary.

Written, oral or practical tests are generally given at various stages
of the medical curriculum. The most frequently applied form is the
“course examination” (kursovyje ekzameny), which is held immediately
after instruction in a part of the subject matter has been completed.
The students are examined by a single examiner, who need not be the
senior staff member in charge of the course.

A more comprehensive form of evaluation is the “end-of-year exami-
nation” (specialnyje perehodnyje ekzamneny), which consists of oral tests
and laboratory exercises and, after the fourth year, of exercises in patient
management. Successful performance entitles a student to pass from
one academic year to another, This examination is held by the pro-
fessor in charge of the theoretical course. If a student fails, he is given
a chance to repeat the examination after one to three months.

State examinations (gosudarstvennyje)

L. Preclinical examinations. These are conducted by a committee,
the chairman of which is nominated by the Ministry of Health of the
Republic. Its members include teachers not only from the disciplines
in which examinations are held but also from others, particularly the
clinical sciences. Practical and theoretical examinations in anatomy
and histology are taken after the third, and in physiology and bioche-
mistry after the fourth semester. A student who is unsuccessful in one
of thesec examinations is generally allowed only one chance to repeat it.
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2. Final examinations. These are scheduled during the first two
months of the twelfth semester and are confined to five disciplines:
internal medicine; surgery; obstetrics and gynaecology; hygiene and
organization of public health; and socio-economic sciences. In very
broad disciplines, as for example internal medicine or surgery, an
interim examination covering some limited aspects of the instruction
may be offered. Each examination consists of both a practical and a
theoretical part, the practical part being the more important.

The examinations are organized by a chairman who convenes a
special committee composed of teachers in the disciplines concerned,
teachers in other disciplines (including theoretical ones), and some
medical practitioners. Students are graded as “excellent”, “good”,
“adequate” and “inadequate”. Those who fail may work as feldshers
and/or repeat the examination a year later, at which time they are re-
examined in all disciplines except those in which they were graded
“excellent”.

UNITED KINGDOM OF GREAT
BRITAIN AND NORTHERN IRELAND

Selection of students

The choice of the university or medical school is left to the applicant,
and multiple applications are common. In British universities a central
clearing house has been established for allocating to other medical
schools students who have failed to obtain their first choice. For the
most part, qualification for enrolment in medical schools is based on
secondary schoci examinations. However, when the number of admis-
sions to a school is limited, various methods are used to screen applicants.
In addition to entrance examinations (the minimum requirements of
which may vary from school to school), competitive entrance schol-
arships in natural science, interviews, and reports from the secondary
schools are often employed, although such reports have been shown to be
poor indices of future performance.! Results of entrauce examinations
may also be used to award scholarships as, for' example, in Glasgow,
where a high correlation has been found between performance in these
examinations and subsequent achievement.?

The strong emphasis on a science background as a prerequisite for
entrance into a medical school suggests that opportunities are dwindling

' Furneaux. W. D. (1965) The scientific background to university selection. In: Reid, J. V. 0. &
Wilmot, A. I, ed.. Medicol education in Sonth Africa.  Proceedings of the Conference an Afedical Educa-
tion, University of Natal, Durban, July 1964, Pictermaritzburg, Natal University Press, pp. 197-211.,

* Anderson, J. R., Lennox, B. & Low, A. (1964) Lancet, 1, 96.
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for the arts college student who wishes to become a physician. However,
a student can transfer to medicine after obtaining an arts degree if he
takes courses in chemistry, physics and mathematics, and several medical
schools have arrangements whereby students can take such courses
during the preclinical years. The alternative is for the student to obtain
“A” level (advanced level) qualifications in these subjects in the general
certificate of education cxaminations, at one of thc many technical
colleges that exist in the United Kingdom.

Assessment of student performance

In the premedical, preclinical and clinical years, a series of minor
and major examinations, written, oral and practical, are used to determine
the student’s progress. Major examinations are held at the end of the
first (premedical) year, the third (preclinical) year and the sixth (clinical)
year. A year of compulsory work in hospital follows the final quali-
fying examination and, subject to approval by recognized teachers in
medicine and surgery, the General Medical Council then awards regis-
tration. This registration licenses the doctor to practise. The doctor
can go on to obtain an MD degree, by examination or by submitting a
thesis about a research project.

Although some candidates are eliminated during the premedical year
or in the final two years of “A” level studies at school, the rate of attrition
during the first preclinical year (basic medical science) is still between
5% and 10%,, depending on the university and school concerned.!

Also at the preclinical level, in some departments, such as anatomy,
weekly oral tests are required. In other departments, such as physiology
or biochemistry, records of performed experiments are accepted as
sufficient evidence to allow the student to sit for the examination. In
addition to these numerous examinations, some departments (at this
level) require attendance at practical classes and lectures, while others
adopt a more liberal attitude. Some universities place heavy emphasis
on a tutorial system in which two or three students are assigned to each
tutor, who is responsible for guiding the students and for giving them
assistance when lectures or laboratories fail to provide adequate back-
ground or understanding. In these situations, students are encouraged
to pursue their studies at an individual pacc and the tutor is able to
identify those who are likely to qualify for special honours at the end
of their course. Other universities retain a system of course books
which must be “signed up” before the student is allowed to progress
to a further stage. Some students may be encouraged at this point to

¥ Perry, W, L. M, (1966) Brit. J. med. Educ., 1, 16:24,
e
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spend an extra year on a preclinical subject or in a general course, such
as psychology or philosophy.

At the clinical level, too, the frequency of examinations varies from
university to university. Very few are held in London by comparison
with the large number required in Edinburgh. In addition to formal
examinations, notes recorded by the chief of each relevant clinical section
are used in most medical schools to document the student’s progress
through his various clinical assignments. Though generally of a sub-
jective nature, these notes are sometimes based in part on the student’s
performance in written or practical examinations. The attrition rate
in the clinical years is low: over 80%; of the students pass the final
examination at the first attempt; only 3-5% need to repeat it several
times in order to attain qualification.

Licensure of physicians

Most universities and certain other bodies in the United Kingdom
conduct qualifying examinations for doctors. The qualifying examina-
tions, to which external examiners are usually called in by the respective
faculty, have to meet with the approval of the General Medical Council
(GMC). Other licensing bodies that do not fall under the jurisdiction
of universities are the English Conjoint Board,! the Scottish Conjoint
Board,® and the Society of Apothecaries of London, but these do
not fall outside the jurisdiction of the GMC. In the London medical
schools the Conjoint Board examinations are often taken concurrently
with university qualifying examinations.

UNITED STATES OF AMERICA

Selection of students

Medical school applicants in the USA are not required to pass
entrance examinations in course content; however, virtually all do take
a Medical College Admissions Test (MCAT) designed to measure
aptitude for dealing with verbal and quantitative concepts and achieve-
ment in science and humanities.

Studies of student performance have shown that the risk of failure
is substantially higher among students with relatively low scores in the
MCAT, particularly in the absence of some indication of compensatory
strength. These same studies have also revealed a relatively low

A joint examining body representing the Royal College of Physicians of London and the Roynl
College of Surgeons of England.

3 Alioint examining body representing the Royal Colleges of Physicians and Surgeons of Edinburgh
and the Royal Faculty of Physicians and Surgeons of Glasgow.
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correlation between MCAT scorcs and medical school grades, especially
in the clinical years. However, each medical school is autonomous
in determining its admission policy and thc manner in which the results
of this test are used by the admissions committees of different schools is
quite variable: (a) they may, for all practical purposes, be completely
disregarded; (b) a fairly rigid “cut-off” point may be employed, to be
waived only in rare instances when a student appears to have other
special qualifications; (c) the tests may be used as an aid in interpreting
the prior academic records of students coming from many different
premedical schools with divergent academic standards; or (d) in some
schools the test may be used as an indicator of the need for more inten-
sive investigation of students whose records reveal great discrepancies
between scholastic aptitude and scholastic achievement.® Perhaps the
one accurate generalization that can be made is that no school is inflexible
to .the point of depending on the MCAT as the solc determinant of
admission.

Assessment of student performance

A recent survey? of examination practices in medical schools in the
USA reveals great variation from school to school, and even from year
to year. Within broad limits, departmental faculties bear sole respon-
sibility, at both clinical and preclinical levels, for planning, constructing,
scheduling, administering and grading examinations in the relevant
disciplines. In most cases, therefore, separate disciplinary examinations
are prepared for each subject. In a few schools these subject-oriented
examinations are supplemented by a brief interdisciplinary section,
which may or may not be given weight in assessing the student’s overall
progress. As of 1966, only one school reported a fully implemented
system of comprehensive examinations prepared by a representative
committee of the total faculty, a few others reported some partial
development in this dircction, and a few were planning to move toward
such a system.

This detailed survey also disclosed that in most medical schools
formal examinations are considered of great importance, especially
at the preclinical level, in determining whether a student shall be per-
mitted to continue the course. However, the nature and frequency of
these formal examinations change over the course of the medical
curriculum.

Nearly all schools indicated that, at the preclinical level, the formal
examination is of far greater importance in the grading and promotion

! Tunkenstein, D. H. (1965) J. nied. Educ., 40, 1031,

* McGuire, C. (1966) Survey of examination practices, Center for the Study of Medical Education,
University of 1llinois, College of Medicine, Chicago, lllinois.
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of students than are instructor’s evaluations of the student’s day-
to-day work or of his habits and attitudes. At this level, the oral exami-
nation is used only occasionally, and external examiners are very rarely
employed. Relatively few schools utilize essay-type examinations, and
then only infrequently, during the preclinical programme, when the
student’s competence is most likely to be judged on the basis of the
objective (multiple-choice) type of examination designed to assess his
fund of knowledge. (About half the schools report & more or less
exclusive reliance on this one type of examination at the preclinical
level.) Insome departments of some schools, these written examinations
are supplemented by practical examinations of laboratory skills. In
most schools, written and practical examinations are held very fre-
quently during the preclinical years. Only four schools reported that
each department administered a single such examination in each school
term, and one school reported that it administered only one such exami-
nation in each discipline, at the end of the preclinical curriculum.

At the clinical level, the instructor’s evaluations of the student’s
day-to-day performance in the clinic and of his professional habits and
attitudes are likely to play a greater role than at the preclinical level,
though most schools also consider the student’s performance in some
type of formal examination in determining his fate.

Oral examinations are much more common in the clinical than in
the preclinical years, although even at this level external examiners are
rarely asked to assist in administering them. Written examinations,
too are important at the clinical level in most schools, and here again
the essay type of examination is rarely used. In some schools the
written and oral examinations are supplemented by a practical (bedside)
examination, but clinical skills are most likely to be evaluated on the
basis of the instructor’s day-to-day contact with the student. Approxi-
mately half the schools report that the formal examinations at the clinical
level are designed to determine with more or less equal emphasis “the
student’s fund of knowledge”, his “capacity for solving realistic problems’’
and his “practical clinical skills”. These examinations are commonly
administered at the end of each school term, yet in some schools they
may be held several times during each school term, while in others they
are given only at the end of each clinical year or at the end of the entire
clinical curriculum.

Licensure of physicians

Even though students in the USA receive the M.D. degree on
completion of their formal medical school education, they are not
licensed to practise medicine until they have successfully completed

)
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one Vear of internship and have passed a state licensure examination.
In most states a satisfactory grade in each part of the three-part exami-
nation prepared by the National Board of Medical Examincrs is accepted
as evidence that the requirements of the licensure examination have
been met.

At present Part I of the National Board examination consists of a
twelve-hour multiple-choice examination covering six preclinical disci-
plines (anatomy, bacteriology, biochemistry, pathology, pharmacology
and physiology) and is normally taken at the end of the preclinical
curriculum. Part II consists of a twelve-hour multiple-choice exami-
nation covering six major clinical specialties (medicine, surgery, paedia-
trics, obstetrics and gynaecology, psychiatry, and public health) and is
normally taken at the end of the formal clinical curriculum. Parts I
and II are administered to over 75%; of all USA students during their
medical school career. Part III, also an objective examination, is not
administered until the end of the internship year; at present, it consists
of two sections: (@) multiple-choice questions about the interpretation
of films, X-ray photographs and other clinical data; (b) questions of an
objective kind about the diagnostic investigation and management of
selected cases. Formerly, a practical examination, designed to assess
the candidate’s ability to take a history, perform a physical examination
and arrive at a diagnosis on two hospital patients, was included in the
Part III examination. This has been discontinued because “the corre-
lation between the ratings made by the two examiners who have evaluated
this performance has been extremely low™.!

:Schumacher, C, F, (1964) J, med. Educ., 39, 192.
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